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WORK OF THE LIFE SAVING STATIONS. 

The record of the government Life Saving Service 
for the past year has been exceedingly gratifying. The 
number of disasters has been greater than in any pre- 
vious year in the history of the present system. Super- 
intendent Kimball, of the Service, states that 380 ves- 
sels in distress have received help. The total number 
of passengers on these vessels was 4,054, of whom 3,993 


_|bave been saved and but 61 of whom have been lost. 


The shipwrecked persons to receive shelter at the 
various stations along the coast number 658, and some 
83 lives have been saved among those who have fallen 
from wharves or bridges. The value of the vessels and 


i 3s cargoes in distress is estimated at $10,000,000, and of 


this amount $7,688,000 have been saved. The cost of 
maintaining the system for the year has been $1,250,000, 
and the work has been considerably improved and ex- 
tended, 
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AN INTERNATIONAL POSTAGE STAMP. 
The German government is about to place a pro- 
position before European countries relative to the issue 
of an international postage stamp. It is believed that 











such a stamp would be a boon to all who earry on any 
foreign correspondence. At present, if any one wishes 
information from a foreign country, he is unable to 
send a postage stamp for the reply, since no country 
will receive a foreign stamp as postage on an outgoing 
letter. One is therefore compelled to depend upon his 
correspondent’s generosity to pay the return postage. 
The United States consuls in Europe, for example, are 
in receipt of thousands of letters of inquiry every year, 
not one of which contains postage for the reply. The 
German minister of posts has designed such an inter- 
national stamp and has arranged a plan for its adop- 
tion. The stamp will contain the names of all the 
countries in which its value as postage is recognized, 
together with a table giving its value in the money of 
each of these countries. Itis thought that only certain 
European countries will adopt this system, but it is 
to be hoped the United States will enter the agree- 
ment. 
GOVERNMENT CONTROL OF RAILROADS. 

The recent report of the Interstate Commerce Com- 
mission furnishes some very interesting data concern- 
ing the economic side of placing railroads under gov- 
ernment control. According to these statistics, such 
management by the government has not in the ma- 





jority of cases been found successful. At present there 
are in all 18 countries partly owning and operating the 


railroads of their countries. The most important of 
these arc France, Germany, Russia, Australia, Japan, 
Norway and Sweden. In these countries the govern- 
ment fixes the tariff on all traffic, has power to revise 
these rates at will, and is compelled by law to reduce 
the rates when the earnings exceed a prescribed per- 
centage. In the majority of cases this percentage does 
not exceed 15 per cent. The result of this system may 
be seen in part by the following significant figures. 
The cost of transporting freight in Great Britain is 
2°8 cents per ton per mile, in France 2°2, in Ger- 


ease of the interest paid on the capital invested, 





167% | States, including Pennsylvania, Michigan, Indiana, 


- 46800| Massachusetts, and others, have attempted to manage 
, their railroads, but in every case without financial suc- 
cess, 
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CAST AND WROUGHT IRON FOR FRAME WORK OF 
BUILDINGS. 

A trite definition of the age we live in describes it as 
the age of steel. Only a few years have elapsed since 
the production of steel was a very roundabout pro- 
cess, involving the long heating in a cementation fur 
nace of wrought iron bars with nitrogenous organic | 
matter. The wrought iron was generally prcduced 


8) from pig iron by the puddling process. When the 
1811 | steel bars were taken from the cementation furnace 


they had to be reforged, and if a perfectly uniform pro 
duct was desired, the steel was melted in a crucible. 
The inventions of Bessemer and Siemens have 


. 6812} changed the aspect of the case. Now cast iron in 


quantities of five to twelve tons in the Bessemer con- 
verter is.converted into steel in a few minutes... In 
the Siemens furnace steel is produced by melting down 
on the open hearth many tonsof metal at once. In 


“85 | either process, the percentage of carbon can be regu- 


lated with great accuracy, and, notwithstanding the 
fact that pure iron is one of the most difficult sub- 
stances to melt, either process can deliver melted steel 
of so low a carbon percentage as to be practically iron. 
The melting is so thorough that the metal flows like 
water. 

The civil engineer and architect in times past exe- 
euted their work with the most brittle of substances. 
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ance, unless, of course, the settling is absolutely uni 
form over the entire area. The best cement and 
toughest building stone and brick in a building are 
subjected to such strains that their tensile strength is 
but a secondary element. Briquettes of cement are 
tested for resistance to tensile strain, while the mate- 
rials which the cement is to bind together are tested 
usually for compressive strength. But in the com- 
pleted structure, if any irregular strain of sufficient 
intensity comes into existence, brick, stone and cement 
erack and break before a distortion of a fraction of an 
ineh in extent is produced. 

When constructors had presented for their use a 
material lead-like in its toughness, one which could be 
made tostretch and draw out of shape like iron in the 
blacksmith’s forge, and which possessed also an enor- 
mous initial resistance to such deformation, a difficulty 
as old as their own art was removed. It is no wonder 
that within the last few years stone and brick have 
been given a semi-retirement, and that soft steel has 
been substituted for them in bridge work, and more 
recently in city buildings. The resistance of steel to 
all strains is enormously greater than is that of ma- 
sonry, and if steel does yield to unforeseen strains, 
there is at least an impression that it wil] bend through 
a considerable are before it will break. Engineers 
accordingly, perhaps over-appreciative of toughness 
and ductility, call for what is practically wrought 
iron in their specifications. The tall_effice buildings 
which have been and are being erected in the large 
cities of this country are made of this soft steel, as re- 
gards their frame. Their stone, brick or terra cotta 
fronts and walls are but sheathing; the building de- 
pends for its support upon a metallic frame. 

No substance is more strikingly affected by the 
presence of small quantities of other elements com- 
bined with it than is iron. Without carbon it is duc- 
tile and malleable to a considerable extent, even when 
cold, and may be heated and suddenly or gradually 
cooled without any noticeable effect. But with a 
few tenths of a per cent of carbon combined with it, the 
material becomes far less ductile, and can, by heating 
followed by sudden cooling, be made brittle like glass. 
When the carbon reaches a proportion of two per 
cent the metal becomes cast iron, which is always 
brittle and rigid, and which by chilling from the fluid 
state becomes excessively hard and easily broken. 
Thus within the range of two per cent of carbon 
widely different products result. 

The fashionable product for the use of the civil en- 
gineer of the day is virtually wrought iron, and now 
the impression is growing that too much faith has 
been placed in it. The tendency to use it is a species 
of reaction from the old days of brittle materials. 
Like many other reactions it has probably gone too far. 
The presence of carbon in iron does more than we 
have described above. It not only affects the resist- 
ance of iron to strains, but it affects its resistance to 
leorrosion and oxidation. Soft iron acted on by the 
atmosphere in the presence of moisture oxidizes. The 
earbon dioxide of the air is probably an active ele- 
ment in the operation, Cast iron, on the other hand, 
resists oxidation almost like stone or brick. It is in- 


| ferior in tensile strength to modern structural steel, 











however, England pays 4‘1 percent, France 3 per and if it issubjected to a distorting strain it breaks be- 


| fore it bends to any extent. But it is strong enough 
for almost all purposes. No one supposes that the 
steel members of a building are to bend and twist, 


would not perfectly resist. 

This question has recently been presented to the 
architectural profession : Are we not going too far in 
using so corrodible a material as soft steel for the frame 
work of buildings ? 

A complaint or criticism which finds fault without 
the suggestion of a remedy is of little value. But this 





criticism, coming from one of the leading architects 
of the country, is not of. this character. Our iron 
‘founders can supply cast iron which will be just as 
| good for compression members as is steel, and which 
‘will never corrode. By bottom casting if necessary, 
and by rigid tests of each piece, cast iron cantilevers 
and columns of absolutely certain quality cau be pro- 
duced. The recent extensive introduction of steel 
castings indicates the practicability of supplying cast- 
ings of comparatively low percentage of carbon, with 
enough carbon to make the materia] not corrosive, yet 
not so much as to make it too brittle. 

It appears as if the recent rejection of. cast iron as a 
building material has gone too far—already the signs 
of its new growth in favor are apparent. It would 
seem that in the production of special castings for tall 
buildings, castings of proper carbon percentage, and 
made by proper foundry processes, much valuable 
work could be done by our foundrymen and engineers. 
It cannot be considered an attractive practice tomake 
the integrity of a twenty-storied building dey end upon 
paint fer protecting its frame from corrosion and ulti- 
mate destruetion. 

There is another point to be remembered. The in- 
tegrity of a “steel cage” building frame depends on 
riveted joints. The rivets of these joints under strain 





iS ever so little, one or more cracks make their appear-' may be expected to shear off long before the iron 
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beams and columns will permanently bend, so that 
riveted joints can be taken as introducing the break- 
ing element into a structure made of the most ductile 


steel procurable. Meanwhile, if soft steel is used, it| pire. 


should be accessible for examination. Modern plumb- 
ing practice exposes all pipes for full access and inspec- 
tion. Some similar system should be followed for the 
members of steel frames. 
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THE sNOWS OF MARS. 

Among the most interesting observations of Mars 
during the recent opposition were those relating to the 
gradual disappearance of the snow cap surrounding 
its southern pole. The disappearance was due, of 
course, to the fact that it was summer in the southern 
hemisphere of Mars, and the polar snows melted more 
and more rapidly as the sun rose higher upon them. Yet, 
although the reason was plain, and because it was 
plain, one could not watch the process without experi- 
encing a strange feeling that amounted almost to awe. 
It is quite easy to think dispassionately of the possi- 
bility that some things may go on in other worlds just 
as they do in this one as long as your eyes have not 
confirmed what is in your mind; but when, peering 
through a telescope, you actually behold such occur- 
rences the effectisstartling. It islike coming suddenly 
in broad daylight upon the scenery of a dream. 

On the ist of June the snow around the south pole 
of Mars was about 2,400 miles across. A snow cap of 
proportionate dimensions on the earth would, in the 
northern hemisphere, extend as far south as St. Peters- 
burg, the southern point of Greenland, and Mount St. 
Elias, in Alaska. By the ist of July the diameter of 
the snowy area had diminished to about 1,500 miles. 
On the ist of August it was only 1,100 miles, and on the 
3ist of August, the date of the summer solstice in the 
southern hemisphere of Mars, the snow cap was but 
500 miles across. But heat accumulatesin a Martian 
summer after the sun has begun to decline, just as it 
does upon the earth, and accordingly the melting of the 
snows continued after the solstice was passed. At the 
end of September the diameter of the snow covered 
region. was only about 350 mniles, and at the opening of 
November it was less than 200 miles. 

Now comes a curious fact. About the middle of Octo- 
ber it was reported that the polar snow cap of Mars 
had vanished; some of the most powerful telescopes 
failed to reveal a trace of it! Yet it is not probable 
that it had actually entirely disappeared. The expla- 
nation of the apparent disappearance is no doubt to 
be found in the fact that as the snow area diminished 
it left the pole uncovered by receding to one side; for 
previous observations have shown that on Mars, as on 
the earth, what may be called the ‘“‘ pole of cold” does 
not correspond in location with the pole of the planet’s 
axis, Schiaparelli’s observations, in 1877 and 1879, 
showed that the center of the snow cap during its mini- 
mum in those years was displaced toward that side of 
the pole corresponding to an areographic longitude of 
about 40°. With the other side of the planet turned 
toward the earth the snow cap would have been invisi- 
ble, being, so to speak, hidden behind the pole. This 
is apparently just what occurred in the middle of Octo- 
ber last. The south pole was then free from ice and 
the center of the snowy region was displaced, as in 
1877 and 1879, along the meridian of 40°. But it was 
the other side of the planet which was at that time 
presented toward the earth during the best hours for 
observation, and consequently no polar snow was seen; 
not because it had no existence, but because it was 
concealed. 

It is probable, however, that at its minimum the 
show cap was exceedingly small, perhaps less than 100 
miles in diameter. No such rapid and extensive disap- 
pearance of snow and ice ever occurs upon the earth, 
although the advocates of an open polar sea may find 
encouragement in the fact that the uncovered south 
pole of Mars corresponds in color and general appear- 
ance with what are believed to be the water areas of 
that planet, while what remains of the snow cap in 
such circumstances rests, apparently, upon a mass of 
land, perhaps no more than an island, rising out of the 
polar ocean. 

Owing to the larger eccentricity of its orbit, the ex- 
tremes of temperature on Mars are greater than upon 
the earth, although the total amount of solar heat re- 
ceived by the planet is less than half as much as we 
get. But more important than these differences is the 
rarity of Mars’ atmosphere, which has been so clearly 
demonstrated by the reeent spectroscopic observations 
of Prof. Campbell. It may not be scientific, but it is 
certainly human to ask whether it is probable that be- 
ings resembling ourselves were included in the field of 
view of our telescopes last autuinn, while we watched 
the southern snows of Mars sparkling to the sun and 
melting away at his ardent touch. If such beings are 
there, they must exist in an atmosphere less than one- 
quarter as extensive as the earth’s. 

GARRETT P. SERVISS. 
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THE harvester invented by McCormick in 1831 has 
been so improved that it is said it will cut and bind an 
acre of grain in forty-five minutes. 
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Motion of the Earth’s Pole. 


One of the most interesting questions in celestial; 


mechanies was discussed at the recent meeting of the 
National Academy of Sciences at New Haven. It was 
the subject of a paper by Dr. 8. C. Chandler, on the 
motion of the pole, which has been a special matter of 
investigation by the professor for several years. The 
observations thus far made, it is claimed, prove a lati- 
tude variation of 60 feet; that is, each parallel, instead 
of marking a fixed line on the earth’s surface, indicates 
a line which shifts to this extent. From Lake of the 
Woods to Vancouver Island the forty-ninth parallel 
has been established as the boundary line between the 
United States and British America for a distance of 
more than 1,200 miles. Similarly the north line of New 
York, Vermont, and part of New Hampshire is the 
forty-fifth parallel for more than 250 miles. The shift- 
ing of these two boundary lines, consequently, brings 
alternately under the jurisdiction of the United States 
and Canada two strips of land 60 feet wide and 1,200 
anc 250 miles in length. Together they contain 11,000 
acres, or enough land for one hundred good sized 
farms. This land was all on the Canadian side in 
April and May, 1890, and in May, 1891, and all on the 
United States side in November, 1890, and again in 
December, 1891. 

The relative positions of the earth’s pole of figure 
and pole of rotation, it appears, have been changing 
with respect to each other continually, and the course 
has, since 1890, been in an entwined oval spiral. This 
Dr. Chandler has platted, and has constructed a system 
of epicycles which he believes the two poles maintain 
with respect to each other. To put the algebraic ex- 
pression in words is to say that there are two terms, 
one of which is an annual term, and is an elongated 
ellipse with a major axis of three-tenths of a second 
and a minor axis of eight-hundredths of a second, and 
the other term is a circle with a period of 428 days. 
These two motions superimposed give a curve, of which 
Dr. Chandler has made a diagram. The first three or 
four turns of the curve closely accord with the observa- 
tions. In fact, as Dr. Chandler puts it, “theory gives 
latitude variations with greater accuracy than they 
can be determined by any individual series of observa- 
tions.” The curve has been continued according to 
the mathematic formula to the middle of 1895. 

This movement of the pole is not to be confounded 
with the movements of precession and rotation which 
have long been known and carefully studied. 

What is meant by the North Pole needs a little 
definition, for there are three north poles to the earth. 
One of these is the magnetic pole, where the compass 
needle points directly down. This was discovered and 
sailed over in 1831, and is situated in latitude 70, north 
of Hadson’s Bay. Another is the geodetic pole, or 
pole of figure. On account of the flattening of the 
earth at the two frigid zones there are two points, one 
in each, which mark the ends of the shortest diameter 
of the globe, and these are the geodetic poles at the two 
ends of the axis of figure. The third is the astronomi- 
cal pole, or pole of rotation. It has until recently been 
supposed to coincide with the pole of figure; but now 
it is known to be shifting, and the facts which Dr. 
Chandler has accumulated on this point afford about 
all the data of which we are thus far possessed. 

When the variation in latitude was first suspected 
several years ago, two instruments were especially de- 
vised for its observation. They were made by Wan- 
achaff, of Berlin. One of them was taken by Columbia 
College and the other by the Italian Royal Observa- 
tory of Capodimonte, near Naples. New York and 
Naples are in exactly the same latitude, and very 
nearly 90 degrees apart. They are, therefore, admir- 
ably situated to work together on this problem. 
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Through the liberality of President Low and others 
@ special observatory was erected on the new college 
site at 116th Street and Amsterdam Avenue. Here ob- 
servations have been conducted by Prof. John K. 
Rees, with the assistance of Dr. Harold Jacoby, Mr. J. 
T. Monell, and Mr. J. E. Davis. .One or the other of 
these has been staying upand watching the stars every 
clear night since April, 1893. The plan of eperation is 
such that very accurate results are obtained. Only 
stars which pass very near the zenith are observed. 

The results of these observations, Prof. Rees says, 
will be worked out and announced in about three 
months. It is probable that the shape of the curve, as 
then determined, will, by its peculiarities, show what 
is causing it. At present, the causes are purely con- 
jectural. Prof. Newcomb thinks that the. shifting 
masses of ice and snow may he sufficient to cause it, 
and Prof. Scott, of Princeton, has suggested move- 
ments in the interior of the earth as the cause. 
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Dyed Chrysanthemums. 

The practice of dyeing chrysanthemums io produce 
striking and unnatural color effects has become a very 
profitable part of the business of a fashionable florist. 
The pure white chrysanthemums are used for this pur- 
pose. They are colored by being submerged in differ- 
ent colored dyes and in many cases different colors are 
applied to different parts of the same flower. This 
work is usually done to order. If flowers are wanted 
to match the color of some particular dress or the dra- 
pery of a room, the customer generally brings to the 
florist a sample of the cloth to be matched, Chryaan- 
themums of any color of the rainbow can thus be pre- 
pared while you wait, Besides the plain colors, the 
flowers dyed half blue and half white and half orange 
and half black are very popular, and some curious 
combinations, such as the reproduction of a livid 
Scotch plaid, are much in demand. This singular 
practice is said to have grown out of the “necessity ” 
of providing blue and white and orange and biack 
chrysanthemums for New York’s annual Thanksgiv- 
ing football game. 

Huge Hail Stones, 

Prof. Cleveland Abbe includes the following among 
his notes in the Monthiy Weather Review for July: 
On June 8 a tornado passed northeastward through 
the counties of Harney, Grant, and Union, in eastern 
Oregon. The most novel feature attending the dis- 
turbance was the hail. It is stated that the formation 
was more in the nature of sheets of ice than simple 
hailstones. The sheets of ice averaged three to four 
inches square, and from three-fourths of an inch to one 
and a half inches in thickness, They had a smooth 
surface, and in falling gave the impression of a vast 
field or sheet of ice suspended in the atmosphere, and 
suddenly broken into fragments about the size of the 
palm of the hand. Duringthe progress of the tornado 
at Long Creek a piano was taken up and carried about 
a hundred yards. 
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The Fauvel Process of Treating Gold Ores, 

A new method for separating gold from its ores has 
recently been introduced in the mining districts of 
Wyoming. The crushed ore is heated to a state of in- 
candescence and quenched in a bath of cold water. As 
each red hot particle fails into the water, enough 
steam is instantly generated to shatter it, and any 
glaze or film is therefore ruptured. The particles of 
gold are thus broken down to a remarkably fine state 


and are rendered very brittle. The gold is clean and 
shining and quite free from any coating of oxide. 
This method makes it unnecessary to crush the ore 
very finely, and in addition the output of the mine is 
greatly increased. 
tee 
Extensive Marble Belt in Georgia. 

The State Geologist of Georgia reports that a belt of 
marble, 60 or more miles in length, bas been discovered 
in the northern part of the State. Some of the marble, 
it is said, is of a flesh color tinged with green and some 
is a light gray banded with black. It can be obtained 
in large sound blocks, and is susceptible of a high 
polish. The report, however, suggests that on account 





of the mountainous character of the region in which it 
lies it will be costly to quarry it. If the reports be well 
grounded, however, there will doubtlese be pleuty of 
capital and labor forthcoming to quarry it. Many of 
the newspapers of Georgia are confident that it will 
bring great wealth to the State. 
et 
A State Park in the Catskill Mountains, 
The New York State Forest Commission has re- 
cently made provision for a State park of some 30,000 
acres in the heart of the Catskill Mountains. [i will 
be situated in a very beautiful region in the vicinity 
of Slide Mountain, the highest peak of the entire Ceats- 
kill range. Thisis a very popalous region and may 
readily be reached by the local railroad. The a» 
nouncement will doubtless be received with greit 
pleasure by the many thousands who mak¢ this re- 








gion their summer home. 
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A MULTIPLE BLASTING FUSE. 


This is a safety fase having a series of branch fuses 
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Ferdinand de Lesseps. AN IMPROVED ROPE CLAMP. 
Count Ferdinand de Lesseps, engineer of the Suez| The device shown in the illustration was primarily 


and a waterproof blasting cap for each fuse, the ar-j}and Panama Canals, passed away at the Chateau la | designed for connecting the wheel rope to the steering 
rangement being such that all may be discharged by | Chesnaye on the afternoon of December 8 De Les-|rod aboard vessels, for which purpose it has been a 
lighting a common fuse, when the several caps will be | seps’ last years were clouded by the Panama scandals | long time employed by the inventor. It is preferably 
exploded in the desired succession, any required num- | and he died a disappointed, heart-broken man, almost | made of brass, and may also be employed to secure 


ber of charges being thus set off. The improvement 
has been patented by Mr. William C. Doyle, 216 West 
Hailam Street, Aspen, Co. 

The main fuse is of common construction, and 
the branch fuses may be of different lengths and 





ut BLASTING FUSE. 


ving plaited or other- 
aia fuse, and fine black powder 
a used at this point to make it certain that every 
»branch fuse will be ignited. Where the branch fuse 
terminates in the blasting cap, as shown in the small 
view, it isheld in place by glue, rendering it water- 
proof. It is designed to manufacture these fuses in 
fifty-foot coils, with branches every four or five inches, 
so that those using them may cut off any number 
they want, there being less liability to waste by leav- 
ing over odd ones when the bunches are made so 
large. 
od a oe 


AN IMPROVED CLOTHES DRIER. 


This clothes drier is designed to be hung from the 
ceiling of a room and lowered as required for con- 
venience in placing the clothes thereon, it then being 
raised out of the way in the upper portion of the 
recom where the air is warmest. The improvement 
has been patented by Mr. James Reilly, of Calgary, 
Canada. The supporting spindle, adapted for attach- 
ment to any overhead support, is preferably of metal, 
and has at its lower end a recess in which is pivoted a 
catch, Over this spindle is passed a tube, expanded 
at the top, and carrying a borizontal partition or table 
having on its periphery metal loops or keepers for 
clothes-carrying arms in rod form. These arms when 
not in use bang perpendicularly around the tube, with 
whieh their inner ends are pivotally connected. When 
the wet clothes are to be placed on the drier, the body 
drops down to the proper position, on pushing in the 
eatch, when the arms are carried to a horizontal posi- 
tion, one by one, and each engaged by a keeper, the 


operator thus working around the entire device until | 


ali the clothes have been placed, when it is pushed 
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¥ | |G, to prevent back pressure. A surface 
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Dan 
REILLY'’Ss “OUT OF THE WAY” CLOTHES DRIER. 


' \tubes. The improvement has been pat- 


in poverty. He was born at Versailles, France, in 1805. | the ends of clothes lines to hooks, and for a variety of 
He was descended from a noble family and was eda- similar uses. It has been patented by Mr. G. M. 
'eated for the diplomatic service. He occupied various Mullen, 106 South G Street, Baltimore, Md. Fig. 1 is 
| positions in the East, and in 1838, when he was ap- a view in perspective, partly broken away, of the de- 
pointed consul to Rotterdam, he began the study of | vice as applied, Fig. 2 showing the clamp section and 
canals, which was to be bis life work. In 1854 his plan| Fig. 3 a cross section centrally of the latter. On 
of piercing the Isthmus of Suez began to take shape. 1 
He was warmly seconded in his designs by the Em-)| 
press Eugenie, and in a few years a large fund was 
raised to prosecute the work, which was actually be- 
gun in 1859. 
In November, 1869, the canal was opened to the com- 
merece of the world by the Empress Eugenie. The 
| brilliant suecess of this undertaking led to the estab- 





|du Canal Interoceanique de Panama.” At this time 
| De Lesseps was hardly possessed of the powers of his 
| younger days, so that unscrupulous men were allowed 
| to fill the important executive offices in the company. 
| The administration of this vast company was rotten to 
the core, and De Lesseps was overwhelmed in the crash 
which followed, a crash which shook France to the 
very foundations and left the illustrious engineer, who 
had been a mere figurehead, a physical and mental 
wreck, 
There is hardly a more pathetic incident in the his- 
tory of the nineteenth century than the old man who | 
was once the glory of France, and who was called ** the 
great Frenchman,” sitting with bowed head in the 
Chateau of La Cheenaye, while in Paris he was being 
tried for alleged crimes. He was convicted, though he 





MULLEN'’S ROPE CLAMP. 


the outer side of the head of the clamp section is an 
eye, to facilitate its connection or attachment when 
| desired, and the clamping jaws have tapering threaded 
edges upon which a case section is screwed to press the 
never knew of it, and was sentenced to fine and im- jaws together and clamp the rope between them. 

risonment, but to the credit of the French nation the From the wanner in which the jaws are -_ the rope 
P ~ may be inserted laterally,so that a very efficient clamp- 


sentence was not carried out, for once the hand of : 
justice was suspended by an overwhelming wave of ing may be eiested wah but a dight comguomten, 


popular opinion. The career of this man was with- 
out a paralle!, and Vicompte Ferdinand de Lessepshas 
passed into history as one of the most picturesque and, Ina paper on boat traction on canals, presented to 
romantic figures of modern times. the Paris Academie des Sciences, M. Maurice Levy 
states that the cable system has given excellent results 
vin an experimental installation tried ona throe mile 
An Exhibition of Photo-mechanical Work. length of canal in the suburbs of Paris. A somewhat 
The Society of Amateur Photographers, of New Similar plant, erected by the German government on 
Yorx, announces that a free exhibition of photo-me- the Oder and Spree Canal, has been less successful. 
chanical prints and printing processes is to be held at The winding engines should, M. Levy states, be placed 
the rooms of the Society of Amateur Photographers, of twenty-five miles apart when the traffic is 1,000,000 tons 
New York, 111-115 West 38th Street, from December 8 per annum ; for 2,000,000 tons they should be placed 
to December 15. Berides a large collection of foreign ®t about twenty miles apart; for 3,000,000 tons at 
work collected by the European agent of the society, bout sixteen and a half miles apart ; and for 4,000,000 
all the leading photo-mechanical printers of this coun- tons at about fourteen miles apart. The system is not 
try will exhibit specimens of their best work. A fea- | economical for a traffic smaller than 1,200,000 tons per 
ture of the exhibition will be the large display of prints|annum. The first cost of the system is about $8,000 
in colors, a process which is now engaging the atten- per mile. 
tion of many photo-mechanical printers. During the | ~~ 
exhibition lectures and demonstrations will be given Providing Anti-Toxine for New York. 
by Prof. Chandler, of Columbia College; Fred. E.| The health authorities of Paris have found that the 


Ives, of Philadelphia; Mr. Koehler, of the Smithsonian | death rate from diphtheria has recently been reduced 
Institution; Mr. Ernest Edwards, Mr. Walter E. Wood- | ten per cent by the use of anti-toxine. The contrast 
bury, and others. between this report and that of the Board of Health 
—ipé-Oe-ten of New York for last week is very significant. There 

were fifty-four deaths from diphtheria in New York.an 
AN IMPROVED FEED WATER HEATER. increase of fourteen over the previous week. The bac- 
| The illustration represents a feed water heater! teriological department, however, is busy collecting 
| which also removes grease, oil, etc., entering 
| with the feed. It is adapted for use on 
‘all kinds of steam boilers, obviating the 
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Canal Traction in Europe, 
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necessity for using chemicals, and prevent- 
jing internal corrosion and pitting of the 
ented by Mr. G. M. Mullen, 106 South G 
Street, Baltimore, Md. The heater, B, has 
|a@ water space with end inlet and outlet 
chambers, as shown in Fig. 2, tubes connect- 
ing the chambers, and there being a sur- 
rounding steam and water space. The 
supply pipe, C, from the pump, leads into 
the inlet chamber, and a pipe, D, leads 
from the outlet chamber to a water leg of 
the boiler, this pipe having a check valve, 


blow pipe, A, leads from the boiler to the 
top of the heater, a valve regulating the 
passage of steam through this pipe. A pipe 
connects the heater near its bottom with 
the supply pipe, a check valve, E, in this 
pipe, permitting steam and water from the 
boiler under excessive pressure to pass into 
\the supply pipe, and yet preventing the 
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MULLEN’S FEED WATER HEATER. 








upward to its upper position. The apparatus may | feed water from passing into this pipe. From the 
also be applied to a stand apon the floor, or the/latter pipe, a pipe, F, leads overboard or to the 
spindle may be attached to the floor, and the body | condenser. A small amount of extra feed is kept on 
slid upward, thus atilizing all available space for dry-|to make up the loss from blowing. and this is more 
ing. than compensated for by the additional heat imparted 
Se to the feed water. The inventor has employed these 
BXCLUDING about 62,000 small craft, it is said, the| heaters for mor: than a year with boilers using sur- 
commerce of the world is carried on by 45,000 vessels of | face condensers on his own towboats, and has found 
20,500,000 registered tone. them of great advantage. 





germs for the infection of animals. Some twelve or 
fifteen horses have been inoculated, and it is expected 
that by the first of the year there will be a plentiful 
supply of anti-toxine ready for use. In the meantime. 
however, Dr. Biggs of the Board of Health will pur- 
chase $1,000 worth of the drug from Europe. The pur- 
chase will consist of 130 vials of the first, second and 
third grades of virus. The result of this measure will 
be watched with great interest. 
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TRAVELING MILITARY TURRETS. 

We have many times already pointed out to our read- 
ers the importance of the role of protected turrets in the 
work of the defense of strong places. It seems ad- 
visable now to make known to them an application of 
the properties of these metallic apparatus in the op- 
erations of the field of battle. We intend to speak of 
the “movable protected gun carriage” or “trench 
armoring,” constructed at the Gruson works in Ger- 
many under the instructions of Major Schumann. It 
is said that an analogous system is perhaps to be 
studied in France also, and we are able to give a de- 
scription of the apparatus such as they are now con- 
ceived. The idea, however, is certainly not new. Cam- 
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Fig, 1.—CAMPAIGN TURRET IN POSITION UPON THE TERRE- 


PLEIN OF TEMPORARY FORTIFICATION. 
paign turrets moved about on carts were in use in 
Persia in the remotest antiquity. Those that Cyrus 
had at the battle of Thymbra were about fifteen feet 
in length. Placed upon a platform drawn by eight 
yoke of oxen, each of them, says Xenophon (Cyro- 
pedia, Lib. XI.), was occupied by a detachment of 
twenty picked archers. 

The ancients also made use of campaign turrets 
mounted upon the backs of elephants. These wooden 
works, fixed to the pack saddles of the great pachy- 
dermatous motors, were bordered with parapets cov- 
ered with the -hides of recently skinned oxen. But 
passing rapidly to modern times, let us see what there 
is in the economy of the Grusonwerk products. The 
Schumann campaign turret consists of an iron plate 
eylinder about four feet in internal diameter provided 
with a door, P, and closed at its base by a metallic 
floor and at its top by a convex cupola ten inches in 
thickness (Fig.'1). At its upper part the cylinder is 
strengthened by a ten inch thick forged iron ring. The 
rocf, which is essentially movable, rests through the in- 
termedium of three supporting branches upon a cen- 
tral column, C, whose lower extremity, in the form of 
a pivot, is capable of revolving in a step bearing fixed 
to the floor, and the circumference of which is toothed. 

Under the cupola there is in battery a 114 or 2 inch 


danger of a reply by the enemy through a revolution 
of 180 degrees, he can survey the field through a sight 
hole, H, provided with a shutter. 

In order to point in direction, the gunner causes the 
cupola to revolve by maneuvering the hand wheel, D, 
upon the axis of which is mounted a pinion that en- 
gages with the teeth of the step bearing. This axis, 
which travérses the arms, E and G, keyed upon the 
column, C, can be rendered immovable when occasion 
requires it. 

The apparatus for upward pointing consists simply 
of a screw that the seated gunner maneuvers by 
means of the hand wheel, V. The amplitude of the 











angle of firing may be varied by ten degrees above to 
five degrees below the horizon. In the inte- 
rior of the cylindrical turret there are am- 
munition chests, M, saspended from a cirecu- 
lar rail along which they can be made to 
slide. The gunner brings them within his 
reach in measure as the exigencies of the 
firing require it. As soon as one of the 
chests is empty he unhooks it and passes 
it to the assistant, who replaces it by a full 
chest. 

The cartridges used are metallic. The 
charge of powder is inclosed in a brass cyl- 
inder fixed to the base of the projectile. 
The supply is 160 shots for the 14¢ inch 
caliber and 130 for the 2inch. The turret 
that bas just been briefly described is essen- 
tially transportable. To this effect, it is 
mounted upon a two-wheeled vehicle of spe- 
cial construction, drawn by six horses (Figs. 
2 and 8). 

The axle is bent twice at right angles so 
as to'diminish the height of the carriage. 
To this axle and to the frame of the vehicle 
are fixed two rails about six feet in length 
upon which the turret rests through the 
intermedium of four wheels, L L (Figs. 1 and 2). 

From the carriage are suspended two other lengths 
of rail that are laid upon the ground in the prolonga- 
tion of the others at the spot that the turret is to oc- 
ecupy after being removed from its carriage. Upon 
reaching its destination, the turret is set into the 
earthwork of the parapet that it is to arm. There 
then emerges from this earthwork nothing but the 
cupola of the turret and the chase of the gun (Fig. 4), 
ready to fire from 30 to 40 shots a minute. In default 
of receptacles prepared in advance, the turrets may be 
placed against the interior talus of the parapet. The 
cupola is proof against balls and fragments of shells, 
but not against direct shots; yet, since it offers to the 
enemy’s artillery a target of but limited dimensions, it 
runs little risk of being struck directly. It is estimated, 
moreover, that it would suffice to give the steel cupola, 
TT, a thickness of 144 inches, and the forged iron ring, 
A, 2 inches in order to have the armor resist the action 
of campaign shells perfectly. 

The weight of the turret, inclusive of the gun, is 
8,300 Ib. for the 14¢ inch caliber and 4,40v for the 2 
inch. As the vehicles weigh respectively 1,188 and 
1,520 lb., the total weights to be considered are 4,488 
and 5,920 Ib. 

It will be understood that the putting in battery of 


as masterpieces of clockwork that almost anything 
puts out of order and that cannot be made use f for 
any length of time. But the marshal is no longer of 
this world, and, consequently, the authority of his 
opinion has lost somewhat of the prestige of yore. 
The Germans think that it is expedient to have re- 
course to the use of these ‘movable protected gun 
carriages,” as they call them, for improvising centers 
of resistance designed to serve as supporting points 
for bodies of troops in action; and that, too, not only 
upon a field of battle properly so cailed, but also in 
the zone of the defensive positions of a stronghold. 

In this order of ideas they ar waking studies of 
turrets capable of receiving rapid fire guns of a caliber 
greater than that of those put in service up to the pres- 
ent, and have already submitted to experiment a type 











Fig. 2.-THE TURRET MOUNTED OPON ITS 
CARRIAGE, 


of protective armor for a 244 inch gun. Our govern- 
ment cannot delay following them in this direction. 
and so we have put French uniforms upon the persons 
who give life to our explanatory figures, 

We have stated above that six horses must be har- 
nessed to the carriage of the turret designed for the 
reception of 144 and 2inch rapid fire guns. Now the 
increase in caliber and in the thickness of the armor 
will necessarily correspond to an increase of the total 
weight of the apparatus. How cana load be moved 
that could not be pulled by six collars together? The 
solution of the problem seems to be plainly indicated. 
It is necessary to have recourse to som mode of trac- 
tion without horses, and, in this regard, to make an 
appeal to the ingenuity of the laureates of the com- 
petition recently opened by the Petit Journal.—La 
Nature. 
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Light from Water Power. 

An American traveler in the Tyrol and other Alpine 
countries gives an interesting account of the manner 
in which the Alpine torrents are being utilized in the 
Swiss villages. Until the past year these villages 
were lighted at night only by an occasional swinging 
horn lantern. Now the streets in many cases are as 








brilliantly lighted as Broadway. There are clusters ot 











Fig. 3—CAMPAIGN TURRET, WITH ITS DRAUGHT 
HORSES. 


rapid fire gan served by two men, one of whom has 
charge of the ammunition, while the other, upon order, 
does the loading, pointing and firing. 

The cheeks, F, in which rest the trunnions of the 
gun, are invariably connected with the roof, so that the 
recoil is completely suppressed. At the moment that 
the piece is fired, the cupola oscillates slightly, but, 
owing to the position occupied by the center of gravity. 
it immediately rights itself. The man charged with the 
maneuvering remains seated upon the chair, 8. He 
points through the gun port formed in the cupola, 
and then, after the port has been secured against the 
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a campaign turret requires the combined efforts of 
quite a large number of men, and that the perform- 
ance of this operation takes a certain amount of time. 
Apropos of this, it is well to observe that it is possible, 
in case of need, to work the turret without dismounting 
it from its carriage. 

The German General Von Sauer, in accord with 
Majors Schumann and Scheibert, estimates that the 
use of campaign turrets may, in certain cases, exert a 
decisive action upon the operations of war. Such was 
not, it must be said, the opinion of Marshal Moltke, 
who treated these .novable armorings as playthings, 
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Fig. 4.—GROUP OF TURRETS IN POSITION IN THE EARTHWORE 
PARAPET OF A TEMPORARY FORTIFICATION. 


incandescent lights strung across the streets every few 
yards. The little inns and the scattered shops are also 
lighted up brightly inside and out. The same change 
is spreading everywhere. It is probable that extensive 
mauufacturing interests will soon spring up and the 
mountain torrents will turn saws and spindles as wel! 
as dynamos. There is the greatest abundance of power 
going to waste on every side which may easily be made 
to run machinery. 
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if takes a snail exactly fourteen days and five hours 


to travel a mile. 
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The Atmosphere of Mars. 

Though the evidence is as yet insufficient to prove 
the existence of cloud or mist on Mars, of water vapor 
as such present in his atmosphere there is practically 
no doubt whatever. It is through the air that the 
water liberated every year from about the pole must 
returp to form the next winter’s snows. Furthermore, 
the spectroscope has been thought to show the lines of 
water vapor in the spectrum of Mars, but the observa- 
tion is of extreme faintness and the result proportion- 
ately doubtful. But another argument from the be- 
havior of the polar snows can be drawn with some co- 
gency. From the manner and extent of their melting, 
the climate of Mars seems peculiarly mild, whereas the 
thin air and the distance of the planet from the sun 
would necessitate an unpleasantly frigid one, some- 
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effect, receive the words, and carry them to and de- 
liver them at the appointed place. The particular 
instrument which he had and which he used in his 
experiments did not, under the circumstances in which 
it was tried, reproduce the words spoken so that they 
could clearly be understood; but the proof is abun- 
dant, and of the most convincing character, that 
other instruments, carefully constructed and made 
exactly in accordance with the specification, without 
any additions whatever, have operated and will oper- 
ate successfully.” 

It will thus be seen that although Bell did not give 
to the public at the date of his application for a pa- 
tent a commercially operative device, and never up to 
that time had constructed one himself, he did, never- 
theless, deseribe and claim such a device in his appli- 


thing almost perpetually below the freezing point. | cation as would enable others skilled in the art to 


Now, as Flammarion points out, the presence of suffi- 


make a successful operative commercial device. Per 


cient water vapor in the air would suffice to produce| haps it may be safely said that at the date of Bell’s 


the observed convenient amelioration. 


application he had not been as successful in his actua- 


Tosum up, then, our present knowledge of the atmo-| experiments as some of those who had experimented 
sphere of Mars, we may say that we have proof of its! before him, but they had never completed, either in an 
existence and reason to believe that it is at the surface | actual device, or upon paper, the invention to the ex- 
of the planet about half as thin as ours is on the sum-| tent to which Bell had perfected it. 


mits of the Himalayas; that in constitution it is prob- 


Mr. Chief Justice Waite said inter alia: “‘ Some wit- 


ably similar to our own, except that it is more heavily | nesses have testified that they were unable to do it 
charged with water vapor ; that it is nearly, if not quite | (construct an apparatus from Bell’s patent); this 
cloudless, and that rain or snow are almost unknown | shows that they, with the particular apparatus which 
phenomena on Mara, dew or hoar frost ill supplying they had, and the skill they employed in its use, were 
their place. For precipitation would be actually too, not successful, not that others, with another appara- 
precipitate for anything else. Finally that in the day | tus, perbaps more carefully constructed, or more skill- 


time, at least, it is almost perpetually fine weather on 
Mars. 


fully applied, would necessarily fail. As was said in 
Webster Loom Company vs. Higgins (105 U. 8., 580 


One deduction from the extreme rarity of the air we | 586),‘when the question is whether a thing can be 
must, however, be careful not to make: that because | done or not, it is always easy to find persons ready to 
it is thin, it is incapable of supporting intelligent life.| show how not to do; if one succeeds that is enough, 


That beings physically constituted like us could not|/no matter how many others fail. . . 


. The law does 


exist there with any comfort to themselves is more than | not require that a discoverer or inventor, in order to get 


likely. 


But lungs are not inseparably linked to logi-| a patent for a process, must have succeeded in bringing 


cal powers, as we are sometimes shown in other ways, | his art to the highest degree of perfection. It is 
and there is nothing in the world or beyond it that we|enough if he describes his method with sufficient 
know of to hint that a being with gills wight not be a| clearness and precision to enable those skilled in the 


superior person notwithstanding. Doubtless a fish 
who had had no experience of man would conclude life 
out of water to be impossible. In the same way to 
argue intelligent life beyond the pale of possibility be- 
cause of less air to breathe than that to which we are, 
locally, accustomed is, as Flammarion happily puts it, 
to argue not as a philosopher, but as a fish.—Percival 
Lowell in Popular Astronomy. 

a 

The Law of ItInvention,* 
BY BORACE PSTTIT. 

Where a mere doubt exists at the time of application 
regarding the novelty and patentability of an inven- 
tion, it is generally resolved, as it should be, in favor 
of the applicant, and the courts, when subsequently 
called upon to pass upon such patent, will, as they 
should, be considerably guided, where such a doubt as 
to patentability still exists, by the fact that the inven- 
tion in question has proved commercially successful. 

As a usual rule, however, in the class of cases just 
referred to, it will be found that where an invention 
has proved successfal commercially, there is some in- 
herent reason for it residing in the invention itself. 
This may be illustrated, for instance, by the celebrated 
telephone cases, where a mass of alleged anticipatory 
testimony, some of it very strong, was produced. It} 
is true that the credibility of some of the testimony | 
was very much doubted by the court, but Mr. Bell had 
in his favor throughout the whole proceedings the fact 
that he had described a successful operative means of 
transferring to, or impressing upon, an undulatory 
earrent of electricity, the vibration of air produced 
by the human voice in articulate speech, in such a 
way that the speech was carried to and received by a 
listener at a distance on the line of the current. Never 
before had such an invention been given to the public. 
it was one of the greatest inventions of the age, and 
naturally it would have taken very strong evidence of 
anticipation to have defeated his patent. (American 
Bell telephone cases, 126 U. 8.. 863.) 

The Bell company rested its entire case upon the 
fifth claim of the Bell patent, which is as follows: 
“ The method of, and apparatus for transmitting vocal 
or other sounds telegraphically, as herein described, 
by causing electrical undulations similar in form to 
the vibrations of the air accompanying the said vocal 
or other sounds, substantially as set forth.” 

It is interesting to note that when Bell applied for 
his patent he had never actually transmitted tele- 
graphically spoken words so that they could be dis- 
tinetly heard and understood at the receiving end of 
his line; but, as stated by Mr. Chief Justice Waite, 
in delivering the opinion of the court: “In his speci- 
fieation he did describe accurately, and with admirable’ 
clearness, his process ; that is to say, the exact elec- 
trical condition that must be created to accomplish 

his purpose; and he also described with sufficient 
precision to enable one of ordinary skill in such mat- 
ters to make it, a form of apparatus which, if used in 
the way pointed out, would produce the required 














matter to understand what the process is, and if he 
points out some practicable way to put it into operation. 
This Bell did.” 
et 
Are Lamps in Cotton Mills, 

The use of arc lamps in cotton mills, upon what is 
known as the “inverted are system” of lighting, is 
slowly but surely making headway in England, ac- 
cording to the London Electrical Review. Owing to 
the murky atmosphere which prevails in English man- 
ufacturing districts, where cotton mills most do con- 
gregate and where the sun is rarely seen, there is need 
for artificial light during greater portion of the work- 
ing hours, hence the question of lighting is a very im- 
portant one, not only for mill owners, but also for mill 
hands. Gas at its best is a poor substitute for day- 
light, and is further objectionable on sanitary grounds, 
The advent of incandescent electric lighting was a 
great improvement, no doubt, both as regards safety 
and health, but it still left much to be desired as a 
light for mill purposes. Arve lighting, as then known, 
was found unsuitable on account of the hard shadows 
cast, and furthermore was regarded as unsafe, and 
consequently practically prohibited by the fire offices. 

The first attempt at mill lighting by arc lamps upon 
a rational system emanated, if we mistake not, in 
France. This simply consisted in suspending an in- 
verted cone reflector below the arc, thus throwing the 
light first upon the whitened ceiling above, and thence 
upon the work below. By thus doubly reflecting the 
light, and at the same time shielding the eye from the 
direct rays, the effect was most pleasing, the perfect 
diffusion thus attained practically destroying all 
shadow. The next advance was to invert the arc it- 
self by placing the crater carbon below, and in this 
form we have what is known asthe “inverted are” 
system of lighting. So much is the new light appre- 
ciated--rivaling daylight itself—that mill owners reaGi- 
ly pay the extra tax imposed by the fire offices rather 
than be without it. At the same time it must be ad- 
mitted that great care is needed when introducing are 
lamps in the presence of such highly inflammable ma- 
terial as cotton, and upon this score we venture to 
offer a few remarks. 

There are two cases on record of serious fires in cot- 
ton wills traceable to are lighting. In the first case 
the usual netted glass globe had alone been relied upon 
for protection, and owing to some imperfect construc- 
tion, or, what is more likely, the neglect of the trim- 
mer to replace an injured globe, a particle of heated 
carbon escaped from the lamp on to the material 
below, immediately setting fire to the cotton, and re- 
sulting in the destruction of the mill. The second ease 
was in connection with the use of an inverted cone 
reflector suspended below the are by means of chains, 
made detachable to admit of trimming. The lamp 
had just been retrimmed, when the cone reflector was 
seen to tilt violently on one side, dislodging a large 
particle of the crater carbon onto the mule beneath, 
setting fire to the cotton, with the same disastrous re- 
sult to the mill as in the case above quoted, 
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Here again the trimmer either failed to prop- 
erly reconnect the chain, or else some part of the sus- 
pension gear gave way. Now there is a lesson to be 
learned from these two fires. It is evident that glass, 
or any other such brittle material, should not alone be 
relied upon asa guard against the escape of heated 
material from the arc. The necessity for retrimming 
every six or eight hours during the running of the 
mill, and frequently under trying circumstances, leads 
to breakages, which are not always attended to 
in time; andthe bungling or neglect of the trim- 
mer is the one factor most to be feared, as well as 
the most difficult to provide for. Glass of any kind 
is therefore better dispensed with. It absorbs much 
light, particularly when coated with dust, and casts 
unpleasant shadows. 

The supposition that there is dangerin a uvaked are 
burning in an atmosphere charged with » cotton 
flyings has been proved groundless, and «; .riments 
also show that the dust which collects within the re- 
flector is impotent to do harm. In fact, it appears that 
the one and only dauger to be apprehended is the pos- 
sibility of a considerable particle of the incandescent 
carbon coming in contact with the material itself. We 
believe it possible to give all the protection necessary 
by a well designed and ample metal inverted cone re- 
flector, without the addition of a globe, provided it be 
permanently and rigidly attached to the body of the 
lamp. Indeed, it should be a sine qua non in all are 
lamps for cotton mill lighting that no essential guard 
or any part of the suspension gear needs detaching for 
purposes of adjusting or renewing carbons. 

Next in importance isthe suspension gear, forshould 
a lamp fall when in use the result would probably be 
fatal. Usually the lamp is suspended by a cord or 
chain, with counterweights, over a couple of small 
pulley wheels, with considerable wear and tear upon 
the cord. This, therefore, should be strong, prefera- 
bly of steel, with well made connections; and as an 
additional precaution, an independent guard chain is 
recommended to prevent the lamp falling beyond a 
certain distance in the event of any portion of the sus- 
pension gear giving way. 

The use of arc lamps in the spinning and carding 
rooms of cotton and flax mills must always be at- 
tended with more or less danger, and only by carefully 
attending to such details of construction as we have 
here briefly alluded to can that danger be reduced to 
a minimum. 





— 
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The Transit of Mereury, November 9-10, 1894, 
as seen at the Lick Observatory. 


BY EB. B. BARNARD. 


A more superb day than Saturday, November 10, 
could not have happened for the transit of Mercuiy. 
Though a slight northerly wind was blowing, it did 
not materially affect the observations. The air was 
warm and balmy and was unusually steady for a 
Mount Hamilton day. 

My observations of the transit were confined to the 
12-inch, with which all four contacts were observed. 
and fifty-three independent measures of the right as- 
cension and declination diameters made. Forty-eight 
measures of the position f Mercury on the sun’s disk 
were also obtained. 

The unusually good conditions prevailing gave an 
opportunity to look for evidences of an atmosphere 
to Mercury and for any unequal shading of his disk. 

Neither at contacts nor while on the sun’s disk could 
any luminous ring be detected. The disk was uniform- 
ly dark, round and sharply defined during the inter- 
vals of best seeing. 

The white spot reported at some previous transits as 
having been seen on the disk of Mercury was not 
visible, and has doubtless been an optical phenome 
non, unless it was turned away from us at these ob 
servations. 

It was noticeable that the disk of Mercury was not 
black—it seemed to be lighter than the sky about the 
sun. A micrometer wire placed over the planet was 
apparently more in contrast than when against the 
sky outside the sun’s disk. The wire seemed to be 
about twice as black as Mercury, while on the sky 
there was but little contrast. This illumination of 
the disk could scarcely have been due to earth light, 
and I therefore assume that it must have been purely 


An attempt was made to see the planct before its 
entrance onto the sun, but nothing could be seen of it. 
Nor was that portion of it visible which was not yet 
on the sun, during the interval between first and 
second contacts. 

At the first internal contact the black drop formed 
but the geometrical contact could be easily decided. 
This black drop—which was only slight—lasted for 
about nine seconds after contact. 

There was no black drop at the internal contact 
going off—definition then being excellent. 

In the first half of the observations six inches aper- 
ture was used. This was reduced to five inches toward 
the last, as the heat became so great as to crack the 


sun cap.—Popular Astronomy. 
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THE WAR . SHIP ATLANTA AND HER MAGAZINE. 

Few ships of the new navy have received more at- 
tention than has been given to the cruiser Atlanta, 
which oceupies an interesting position on account of 
having been among the earliest of the ships which 
could properly be designated as belonging to the navy 
of to-day. The construction of the Atlanta and the 
Boston was authorized in 1883, and. the contract was 
signed during the same year. By statute she was 
to be a ship of about 3,000 tons displacement and was 
to be of the cruiser type. The Atlanta’s armament in- 
cludes two 8 inch breech loading rifles, one mounted 
in a barbette forward and another in a barbette aft, 
the barbettes being set, one to port and the other to 
starboard of the median line of the ship. Her mid- 
ships is occupied by a superstructure, behind which 
are placed six 6inch breech loading rifles, four in 
broadside, one forward and one aft. The upper illus- 
tration shows the deck of the superstructure. It will 
be understood that the main battery is all situated 
below this deck. Her secondary battery includes two 
6-pounders, two 3-pounders and two 1-pounder rapid 
firing guns, and six smaller pieces. Ourlower illustra- 
tion shows the scene in the magazine with the ammu- 
nition hoisting apparatus at work raising the cart- 
ridges in their cases to the deck, while on each side 
are seen the shelves on which the cartridges are ar- 
ranged. 

Going back to the period of her construction, it is 
interesting to note the difficulties experienced in those 
days in completing a ship of war. Large steel castings 
were not then available, so that her stem and stern posts 
were forgings made from serap or bloom, and only a 
few of the smaller of the moving parts of the ma- 
chinery were made of cast steel. Her shaft was not 
made of steel, but of wrought iron with steel pins. 
The Dolphin, built about the same time, was provided 
with a steel shaft, provision for which was made in 
the contracts of the Atlanta, Boston, and Chicago, as 
well as the Dolphin. The Advisory Board, however, 
condemned the Dolphin’s shaft, and on the responsi- 
bility of the contractor it was put in place, only to 
break upon her trial trip. The contractor thereupon 
suggested that the contracts be modified, and in the 
specifications of the four ships ‘iron ” was substituted 
for “‘steel” in the construction of the shafts. 

An interesting comparison between the Constitution, 
built in 1797, and the Atlanta, built in 1883, has been 
made by Lieut. J. F. Meigs of the United States 
Navy. The Constitution's armament of 24 and 32 
pounders, with a total of fifty-four guns, delivered at 
a discharge 684 pounds of projectiles, while the Atlanta, 
with her eight guns, can discharge 800 pounds. The 
Constitution’s water-line thickness was about 22 inches 
of oak, penetrable by guns as good as her own at 
about 1,000 yards range. The Atlanta’s 6inch guns, 
on the other hand, at 1,000 yards range, can penetrate 
a thickness of twenty times that of her side at the 
water line, which is but 5g ofan inch. This plate of 
steel is supposed to have the resisting power of the 22 
inches of oak of the Constitution, and as Lieut Meigs 
puts it, “‘ while the defensive power at the water line 
remains about the same, the later ship has a battery 
power which, considered with reference to penetration 
alone, is twenty-five times stronger, roughly.” The 
guns of the Atlanta can penetrate a ship similar to 
herself, while still hull down on the horizon, if the 
gunner can but hit the enemy at that distance. 

The duty of such a cruiser is to accompany and 
assist the battle ships, carry information and stores, 
and attack the enemy’s commerce and convoy and 
guard ourown. It is now some seven years since the 
Atlanta was taken to Gardiner’s Bay, Long Island, 
to have her battery tested. As a result, both the 8 
inch gun carriages were disabled and the other gun 
carriages proved unable to stand the strain put upon 
them, and the ship herself was shaken up consider- 
ably by the explosions. In those days the finer points 
about gun carriages were not well understood, and 
the importance of having some elastic material be- 
tween the gun carriage and the holding-down plates 
was not realized. In resisting the recoil of a gun, work 
is done which practically consists of force exercised 
during a given time or over a given distance. The 
total work remaining the same, the greater the dis- 
tance or the longer the time, the less will be the maxi- 
mum force exerted by the recoil. At present, where 
gun. carriages are bolted to a deck, unless the deck 
itself has a thick covering of wood, heavy oak planks 
are inserted between the washer plate under the deck 
and the deck proper. This provides the requisite 
elasticity for preventing the force from reaching so 
high an intensity as it does where the backward plunge 
of the gun is resisted by metal bearing directly against 
metal. To-day the Atlanta isa serviceable ship, and 
she has recently executed, with ber ram, a service in 
the order of peace, by cutting in two a floating dere- 
lict, as illustrated in our issue of September 22, 1894. 





PLATINUM has been drawn into smooth wire so 
fine thet it could not be distinguished by the naked 
eye, even when stretched across a piece of white card- 
board. 





The Clover Mite in Houses, 

The specimens accompanying the letter of your cor- 
respondent, L. A. G., looking not unlike minute red- 
dish spiders, are a species of mite which has been 
called the clover mite (Bryobia pratensis, Garman) 
by virtue of the fact that it is perhaps more common 
upon clover than upon other plants, though it is found 
upon very many other kinds of vegetation. Your cor- 
respondent is correct in assuming that it is closely 
allied to the red spider, as it belongs to the same 
family, and was, indeed, for some time confounded 
with this last species. It has a wide distribution, oc- 
curring throughout the Northern and Central States 
from Massachusetts to California. 

When the mite is abundant its injuries to the foliage 
of plants is manifest by their turning yellow and be- 
coming seared very much, as in the similar injury 
from the red spider. The peculiarity in the habits of 
this mite, described by your correspondent, of enter- 
ing houses has been experienced and recorded by many 
other correspondents. In autumn the mites seem to 
prefer to secrete themselves in the crevices of the 
trunks and twigs of trees, the latter of which they fre- 
quently cover with their rather bright red sphericai 
eggs, which are often so numerous that they give the 
twigs and branches of the tree a decidedly reddish hue. 
The use of the kerosene emulsion isadvised as a remedy 
to protect the plants attacked, and the same should be 
applied to all vegetation adjoining houses which are 
being invaded by the mites. Spraying with benzine is 
the best thing that can be recommended for ridding 
portions of houses of the mite. If precautions be 
taken against fire, the benzine may be used freely, and 
the unpleasant odor will soon disappear with thorough 
airing. C. V. RIeEy. 


La. 
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Japanese Oddities. 

Japan, which already has its emancipated women, 
its politicians, its demagogues, and even its anarchists, 
has, says a writer in the Revue des Revues, neverthe- 
less kept intact a host of oddities which, in a certain 
respect, are stranger still than those of the Celestial 
Empire. The following are some of them : 

While we write from the left to the right, the Japan- 
ese write from right to left. In writing, we form hori- 
zontal lines, while the Japanese make perpendicular 
ones. A Japanese book begins where ours ends, and, 
consequently, when we read a book we turn the leaves 
from right to left; but the Japanese are forced to turn 
them from left to right. We make our references at 
the bottom of the page; the Japanese place them at 
the top. 

The Japanese women are odder than their books. 
European women show their necks and arms, while a 
Japanese woman carefully covers the upper part of her 
body and shows only her feet. A Japanese female is 
richly clothed up to the age of sixteen or seventeen, 
but a French female does not begin to dress in style 
until after reaching this age. 

A Japanese belle is a small, very slender woman lost 
in a large piece of fabric, which permits of a glimpse 
of nothing but a pair of wild eyes in deep orbits and a 
vague, indescribable smile. A fair complexion is repug- 
nant to her, and plumpness frightens her. A Japanese 
Venus would provoke a smile from an Aryan, while a 
European Venus would doubtless be considered in 
Japan as a type of a vulgar woman. 

Among us it is the chaste women who usually shine 
by their intelligence, but in Japan intelligence appears 
to be the appanage of women who lead a more or less 
frivolous life. 

We wear black as a sign of mourning, while the 
Japanese wear white clothing under the same circum- 
stances. 

At our receptions, women always play the first role; 
they are served first and the best places are assigned to 
them. In Japan, things are entirely otherwise. The 
women remain standing while the men are eating. 
This ceremonial does not apply at soirees, for the sim- 
ple reason that women in this case are conspicuous by 
their absence. Woman is the inevitable ornament at 
our fetes, but in Japan she is treated as an obstacle 
that works injury to the splendor of the occasion. So 
woman is dispensed with, to the great satisfaction of 
all present. 

We eat around tables of some siz, but the Japanese 
are served at small tables placed near the wall, and 
which afford hospitality to but one person. Our ser- 
vants hand the dishes to us from behind; in Japan 
they are presented from the front. 

We always put the prenomen before the family 
name, while the Japanese do just the contrary. 

We carry children in the arms; Japanese women 
earry them on the back. 

In meeting a person, we turn te the right; but the 
Japanese turn to the left. 

With us, women of different soak classes are some- 
what distinguished by their toilet; but in Japan every 
woman, beginning with the wife of the Mikado and 
ending with the simple workwoman, wears the same 
style of dress, which differs only in the quality of the 
material. 

A European woman may paint her lips, use beauty 


> 
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spots, pencil her eyebrows, powder her face, or employ 
rouge; but if she does she wi!! carefully try to conceal 


the fact. A Japanese woman does all this, and perhaps 
a little more, but she shows herself very proud of it and 
endeavors to make it appear that her beauty is the 
product of her art! And yet sucb ari is not her own. 

With us, it is usually the duty of the maid to em- 
bellish her mistress; but in Japan this task is relegated 
to the hair dresser, and while the maasagists of women 
must always be blind, the hair dresser must have his 
eyes wide open in order to worthily respond to his title 
of “ painter of the living,” to use the Japanese expres- 
sion. 

And there is another difference, too, and one that 
does honor to the pretty Japanese women. Women in 
all European countries exhibit a special predilection 
for some foreign language. French women speak Eng- 
lish and English women speak French, Russian, ete. 
A Japanese woman speaks nothing but Japanese. It 
is to her, moreover, that the Japanese language owes 
all the progress that it has made in the last century. 
She was of old forbidden to study the Chinese lan- 
guage, which was considered as the exclusive monopoly 
of men. The Japanese wouien took bold of their native 
tongue, and are present at the head of the literary 
movement of their country. Madam Murasaki is not 
the only one who has contributed to the development 
of this flexible tongue and exotic literature, for, in ad- 
dition to her, there are at least thirty writers and 
philosophers in petticoats who are laboring for the 
greatest glory of the Japanese renaissance. 

There is still another trait of character that dis- 
tinguishes the Japanese from us Western people. We 
speak likejtrue debauchees, while the Japanese abstain 
from immoral language aud prefer to it more or less 
immoral acts. 

The Japanese women, while competing with men, 
from a political and literary standpoint, have aban- 
doned to them the monopoly of viee. So adultery on 
woman’s side is almost unknown in Japan. What 
European country could say as much ? 

a +6 
Exhibition of Mexican Products, 
The Mexican departinent of the Pan-American Com- 





mercial Exposition was formally opened in New York 
last week. The exhibit is interesting in many ways. 
It furnishes plenty of evidence of the progress Mexico 
is making in the direction of mereantile production, 


Of the natural products the displays of opals and the 
tecali, or Mexican onyx, are especially beautiful. The 
most notable of the ancient Mexican industries are per- 


haps the feather pictures (a distinctively Mexican art), 
the gold embroidered hats, costing $50 and $75, the 
gorgeous serapes, and the carved woods. The more ré- 
cent industries include beer brewing, the manufacture 
of castile soap from the coquito aceite, a fibrous piant 
peculiar to Mexico, and of a wonderful bleaching soap 
made from the maguey aloe, the cultivation of coffee, 


the manufacture of calicoes, meltons, cheviots, t weeds, 
and cottons in great variety, and the manufacture of 





valuable harness. The exhibition gives evidence of 
the presence of valuable natural resources, and of an 
energy and ingenuity seldom credited to our sister re- 
public. 

i t- 0 


A Rat Causes av Electrical Fire. 

A singular accident oecurred recently to the electric 
lighting system of Baltimore. The lights of a large 
portion of the city suddeniy went out with no apparent 
cause, many connections were burnt out, and the 
switchboard was found to be badly damaged. It was 
finally discovered that the trouble was caused by a rat 
which had chanced to step from one copper terminal 
to another, thus short circuiting the current. The 
rat’s body was wet at the time, thus making it a good 
electrical conductor. It is estimated that 2,700 volts 
passed through the little animal, @ sufficient voltage to 
produce 1,000 horse power. The rat’s hair was burned 


off and the body had become rigid as if frozen. This 
accidental connection of the terminals caused a sheet 
of flame to spring from one set of terminals to the 
others, which burned off the rubber insulation of the 


wires, leaving them exposed, and set fire to the wood- 
work near them. It was found necessary to replace all 
the wires on the switchboard before the circuit could 
again be operated. 
oe --— 

Interrupted Trial ef the Ericsson, 

The torpedo boat Ericsson was recently taken to 
Stratford, Conn., for a preliminary speed trial on the 
Long Island course. All went well with the boat until, 
when nearing the finish, the piston rod belonging to 
the low pressure engine broke, and this mishap was 
followed by the breaking of the flanges. The star- 
board engine was completely crippled and the Ericsson 
was brought to NéW London by the port engine. Just 
previous to the accident, her propellers had been run- 
ning at 420 revolutions per minute, which is equivalent 
to24 knots per hour. At the moment the rod gave 








way it was making 410 turns per minute. The acci- 
dent will delay the final trial considerably, since the 
broken parts must be made in Dubuque, where the 
Ericsson was built. 
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THE TOWER OF THE NEW CITY HALL, PHILADELPHIA, | the figure and the plate forming the cap of the dome. | bedded in the center of the tower. Firmly attached 


PA—THE LOFTIEST STATUE IN THE WORLD. 
The tower of the new City Hall in Philadelphia has | and the base of the tree with about twenty-five h 


reached a height of 502 feet, and work has been! thus providing for some thirty bolts in all. 


for some time going on in placing the crowning 
statue of William Penn in position on the top 
of the dome. The figure stands upon the’ loft- 
jest pedestal in the world. The statue of Penn 
is 87 feet high and weighs 60,000 pounds. The 
work of constructing it and of placing it in the 
lofty position has been one of considerable diffi- 
culty; and several interesting problems in me- 
chanies have been involved. 

The tower is itself an object of considerable in- 
terest. It isthe third highest structure in the 
world, with a total height of 547 feet 34¢ inches. 
The base to a height of 18 feet is built of granite ; 
above this, to a height: of 837 feet, the tower is 
built of brick, with a thin facing of white marble. 
The part above the marble is constructed wholly 
of metal, painted white to match the color of the 
marble below. The skeleton or frame work of 
this part is of wrought iron, faced with plates of 
aluminam bronze. The whole forms a very 
graceful structure, notwithstanding its great 
height 

Penn's statue, surmounting this elaborate 
pedestal, was designed by Alexander Calder, 
of Philadelphia. Mr. Calder has done his work 
well. The statue embodies the popular concep- 
tion of Penn's character. In face and pose the 
figure is strong, though there is about it all a 
Quakerly air of gentleness and simplicity. He 
wears the Quaker garb of the seventeenth century 
with long straight coat and loose knee breeches. 

A full sized figure was first modeled in plaster 
by Mr. Calder at the City Hall. This was then 
separated into fourteen horizontal sections and 
removed to the Tacony Iron Works, at Tacony, 
Pa., where the figure was to be cast. The cast- 
ings were made direct from the fourteen sections, 
thus preventing any variation from the original 
design. The statue was cast in alaminum bronze, 
the walls of the statue averaging five-eighths of 
an inch in thickness. This work was accom- 
plished without mishap, and no parts needed to 
be recast. 


THE PENN STATUE FOR CITY HALL TOWER, PHILADELPHIA. 


| The soles of the shoes are pie 





reed with four bolt holes, | to this is a shaft eight inches in diameter and thirty- 
oles, | three feet long, the upper end of which is flanged and 
The | keyed into the circular plate which forms the cap of 


the tower and the base of the figure. This base 
is a plate of aluminum bronze weighing thirty- 
five hundred pounds. 

In carrying on this work only twelve men were 
employed, since the space at the extreme top of 
the tower is very limited. The workmen wear 
rubber-soled tennis shoes to guard against slip- 
ping, and the work is put off when it rains or 
when it blows so hard as to endanger their footing. 
All possible speed, however, has been used in 
getting the statue in place. 

A New RSailway HKesponsibility. 

A remarkable instance of the value of expert 
scientific testimony in court oceurred recently in 
St. Louis. The case, which is the first of its kind 
on record, was brought about as follows: A boy 
eleven years of age, who was standing beside a 
railroad track, asa train rushed by at high speed, 
was hurled to the ground and rolled under the 
ears by the] force of the current of air caused by 
the motion of the train. A suit for damages was 
brought against the railroad on the ground that 
the boy was not on the track when the train 
passed, and, therefore, was not responsible for 
the accident. The defense claimed that a moving 
train creates no vacuum beneath the cars, and 
consequently no suction sufficiently powerful to 
move abody weighing, as in this case, some 
sixty-three pounds. Prof. Francis E. Nipher, a 
member of the Faculty of Washington University, 
was then put upon the stand to explain the 
scientific principle involved. He stated that, 
although the train did not create any suction at 
the sides or beneath the train, it nevertheless 
dragged a great current of air along with it. The 
movement of this body of air increases as the 
speed of the train is accelerated. The air nearest 
the train, of course, moves fastest, and the further 
one stands from the track the less one will find 
the air disturbed by it. Now if a person be stand- 
ing near a rapidly moving train, the side of his 





The sections are provided with inside! statue isa hollow shell supported by its own weight | body nearer the train is in a current of air which is 


flanges three inches wide and these are pierced with | and will be without interior support or bracing of any | moving faster than the air on the other side of him. 


one inch bolt holes. The bolts are also made of alu-| kind. 
minum bronze to guard against the galvanic action 


positive metal. 

_After the castings had re- 
ceived the finishing touches 
at the foundry the sections 
were assembled in the court 
yard of the City Hall and set 
up temporarily. The statue 
stood in this position for 
more than a year and has 
been examined by many 
thousands of curious specta- 
tors. The principal dimen- 
sions are as follows: 

Height, 37 feet ; hat rim, 23 
feet in circumference: nose, 
18 inches long; hair, 4 feet 
long: shoulders, 28 feet in 
circumference; waist. 9 feet 
diameter; legs, from ankle 
to knee, 10 feet; feet, 5 feet 
4 inches long 

The tower is provided with 
a powerful steam derrick for 
hoisting the building mate 
rials into position. The 
statue has been separated 
into ten hwrizontal sections 
to make ready for hoisting. 
These sections are first raised 
toa temporary staging built 
about the tower at a height 
of three hundred and fifty 
feet. From there the sec- 
tions will be lifted and placed 
in position by the use of a 
block and tackle attached to 
the upper part of a scaffold- 
ing built about the dome. 
All the holes in the inside 
flanges having been bored, it 
only remains to bolt the sec- 
tions securely together. This 
1% done, of course, by work- 
ing inside of the statue, The 
base of the tree part of the 
statue is left open to provide 
& passageway to the interior 
of the figure. 

The statue will be fastened 
to the top of the tower by a 
number of three inch bolts 

passing through the base of 
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This has a tendency to turn him around 


It does not 


As a counterpoise for the statue a cylindrical mass | require a very great pressure of this kind to throw him 
which would oceur between bronze and a more electro-| of metal two feet in diameter and five feet long is em-|down, and the revolving motion his body hac ac. 
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quired serves to roll him to- 
ward the track when he 
strikes the ground. The 
body is, therefore, turned in 
a direction which is certain 
to make it roll toward the 
rails, and the boy was un- 
doubtedly drawn under the 
ears in this way. The expert 
scientific testimony carried 
the day, and the railroad was 
obliged to pay the damages, 
$5,000. 


—— > ooo 
Testing Torpedo Tubes. 


A series of experiments were 
recently commenced at the 
Brooklyn Navy Yard to test 
the alignment and accuracy 
of the torpedo tubes of the 
second class battle ship 
Maine. It was especially de- 
sired to verify the scale on 
the rotary track used for aim- 
ing the torpedoes, and to find 
if this scale agreed with the 
one in the torpedo-aiming and 
conning room. For this pur- 
pose a dummy torpedo of the 
Whitehead type was used in 
the ship’s starboard midship 
tube. The charge of powder 
used in the test was only 
large enough to set the torpe- 
doin motion. When all was 
ready, the torpedo was aimed 
at the stern of the receiving 
ship Vermont, near by. On 
setting off the charge a slight 
shock was felt on board the 

Maine and,a mo ent later 

« “ the torpedo came to the sur- 

SS <9 face some fifty feet away. It 

“ was found to be exactly on 

the line aimed, thus proving 
that the tube was in perfect 
condition and that the two 
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scales corresponded accu- 
rately. The remaining tubes 
will be tested in the near 
future. 
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NEW AQUARIUM FOR NEW YORK. 

New York City is soon to have probably as fine an 
aquarium as is to be found anywhere. It is with 
pleasure that we present to our readers some views of 
the interior of Castle Garden, one of the famous build- 
ings of old New York, which for the future is to be 
devoted to the uses of an aquarium under the auspices 
of the Department of Public Parks of the city govern- 
ment. The larger engraving presents a view of the 
main floor, looking down from the gallery. 

Qn the ground floor have been established seven 
large pools, whose walls of brick 








Scientific American. 


lons each, and they are arranged with a view to 
convenience of connecting with the filters and with the 
distributing pipes, which, with the numerous valves, 
are of hard rubber. It would be difficult to find another 
such a collection of tanks giving such perfect satisfac- 
tion. One of the salient and most attractive features of 
the aquarium is the use of salt water, which is taken 
directly from New York Bay. . It will be remembered 
that Castle Garden is situated at the extreme southern 
extremity of New York City, and is almost entirely 
surrounded by water, and hence is a particularly avail- 





and cement, capped with stone, have 
been built up to a height of about 
8 feet, and which are arranged to 
hold water having a depth of from 3 
to 6 feet. They are lined with white 
porcelain tiles. The central circular 
pool, 28 feet in. diameter, is to be the 
home of a large white whale. In the 
other tanks some of the larger forms 
of salt water life will be cultivated, 
such as seals, sea lions, sharks, anglers, 
and turtles. Around the walls of the 
building, {in two tiers, are glass-faced 
tanks, also lined with white tiles, which 
tanks are designed to contain the small 
varieties of fish. The wall tanks pre- 
sent the appearance of a picture in a 
picture gallery, and when filled with 
fish and supplied with absolutely pure 
water a most enchanting gallery of sea 
life will result—a very instructive 
form of living picture. The glass 
fronts, 1 inch thick, are of special plate 
glass, of composition to resist the ef- 
fects of salt water. 

The great storage tanks were erected 
by A. J. Coreoran, of 11 John Street, 
New York City. They are all made of cedar. Six 
of them are round, and have steel bands fitted with 
the Corcoran adjustable lugs and draw rods with fric- 
tion plates, by means of which any shrinkage of the 
wood may be taken up without “driving” the bands. 
Arranged on trestle work are six other rectangular 
tanks, so supported as to stand immediately over the 
round tanks, and so substantially and correctly made 
that there is not any leaking, although the conditions 
are about as trying as can well be imagined, inasmuch 
as the space they occupy is over the boilers, and a 
large portion of the roof is of glass, exposed to the full 
force of the sun’s rays. 

In order to obtain the greatest capacity possible 
for the available space, the tanks are of various shapes 
and sizes, some capable of containing about 2,000 gal- 
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THE NEW YORK AQUARIUM—THE CORCORAN WATER TANKS. 


able spot for use as an aquarium. 
pumped from the bay, is somewhat charged with sew- 


age matter. 


pressure filters, which are of Tobin bronze and tho- | est is in them. 
roughly non-corrosive, and when delivered to the Cor- 
coran storage tanks it is not only purified, but presents 
a most beautiful, crystal-like appearance. From the 
cedar tanks the water passes through the bard rubber 
pipes to the numerous porcelain-lined and glass tanks, 
in which the fish, etc., are kept. The specimens are being | 
collected and arranged under the efficient direction of 
Prof. H. T. Woodman, designer and superintendent of 
the aquarium, which it is intended shall be the most 


complete in the country. 


The methods employed for collecting live fish from all 
parts of the world to stock New York City’s great aqua- 
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rium will be found to’be for the most part exceedingly 
curious and interesting. The fish are caught in most 
eases especially for this purpose. The fishing is done 
with nets, and great care must be exercised not to re- 
move the fish from the water or to injure them in any 
way. The most difficult part of the work, however, 
is that of transporting them for great distances. For 
this purpose the New York City aquarium supplies cans 
of its own, and these are frequently sent to the very 
ends of the earth. They are made of galvanized iron 





wi thine hat \- 


and in size and shape resemble huge wash boilers. 
The largest are about four feet in 
diameter. The sides of the cans are 
vertical, though ail are curved stightly 
inward at the top. This is to cause 
the swash when the cans are moved to 
fall inward and so, to some extent, to 
make the water self-aerating. Foreign 
fish are usually brought by steamer. 
A sailing vessel takes so much time to 
make a voyage that it is difficuit to 
preserve the fish in their narrow quar- 
ters. The fish brought from Japan, 
for example, are shipped by steamer 
across the Pacific Ocean. A man fa 
niliar with their needs is sent from the 
aquarium in New York to accompany 
them and care for them on the route. 
At San Francisco the fish are carefully 
examined and fresh water is supplied. 
The journey across the continent is 
then made by express trains. The 
method of bringing fish from other 
foreign lands, or, rather, foreign seas, 
is about the same. 

The fish to be found in loca) waters 
are secured with less trouble. At 
Gravesend, where the larger part of 
the aquarium stock is kept, two men 


The water, as it is| are employed to go out at all hours of the day or night 


| when the fishermen are taking in their nets. These 


It is therefore first passed through Carter | are carefully examined to discover if anything of inter- 


During the season a wan is sent from 
the aquarium on every steamer to the fishing banks to 
watch for valuable specimens of local varieties. 
— ——-> +o > 

THE are industry of icing wilk is an original 
| departure in tinned commodities. The milk is frozen 
land placed in block form into tins, and on the purt 
of the purchaser requires to be melted previous to use, 
Being hermetically sealed, the commodity thus iced 
preserves its forin until it is required, when a minute's 
exposure to the sun’s rays or to the heat of the fire 
is all that is necessary to reduce it to a liquid con- 
dition. 
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The Marine Biological Stations of France, 

There are at the present day some twenty-six well 
equipped marine laboratories in Europe for carrying 
on biological research. Seven of these are situated on 
the French coast and are maintained by the universities 
of France and the French government. They offer 
many advantages to the student of biology. They 
make possible a thoroughly practical course of instruc- 
tion, for the materials are all at hand and may be col- 
lected with the least possible expenditure of time and 
energy. The stations bring together every winter the 
best workers of many universities, and the work is fre- 
quently rewarded by valuable discoveries. 

The stations are especially noteworthy for the inge- 
nuity of arrangement and completeness of their labora- 
tories. Of the seven, the station situated on the coast 
of Brittany, at Roscalf, is perhaps the most typical. 
The coast of Brittany at this point is particularly well 
adapted for carrying on such investigation. The 
greater part of it consists of massive bowlders, sur- 
rounded by swift-ranning currents, and often these 
rocks are exposed to a depth of forty feet, thus making 
it possible to gather sea fauna in great abundance and 
variety. The laboratory at Roscalf bas been con- 
structed on a very ambitious seale. It is supplied with 
a large glass-walled aquarium room, a workshop par- 
titioned off for a dozen investigators, a well furnished 
library, a laboratory for elementary students, and a 
commodious lodging quarters, A strong inclosure of 
masonry forms a vivier, which is used for experiments, 
and also supplies water for the laboratory. Most of 
the students here are from the Sorbonne. They make 
collecting excursions in the small sailing vessels owned 
by the laboratories and carry on a variety of experi- 
ments under competent teachers. The second station 
of the Sorbonne is at Banyuls, on the Mediterranean. 
The laboratories here are equipped much the same as 
at Rosealf. The bright colored fauna of southern seas, 
however, can be obtained only by diving, and a com- 
plete diving apparatus is in constant use. 

Other stations similar to these described are situated 
at Marseilles, Ville-Pranche, Arcachon, Sables d’Olonne 
and Wimereux. Each bas some particular advantage of 
its own, and it is noteworthy that a large portion of re- 
cently published research is dependent directly or in- 
directly upon their combined efforts. 

—  e 
The Japanese Language. 

The interest now felt respecting the Japanese, whose 
prowess and snccess has been so marked in their war 
with the Chinese, induces us to give a brief review of 
the subject of their language, about which but little 
is generally known. 

The Japanese language was long regarded as being 
either a simple dialect of the Chinese, or, at least, as 
having the same relation to it that Italian has to 
Spanish, or that both have to their common parent, 
the Latin. This, however, is an error. The Japanese 
understand written Chinese, it is true, because Chinese 
characters form a part of several systems of writing 
used in Japan. This is intelligible enough when we 
reflect that the Chinese characters represent, not letters, 
or sounds without meaning, which are simple elements 
constituting words, but the words themselves, or rather 
the ideas which these words express; and, consequent- 
ly, they ought to communicate the same ideas, even 
though expressed by different words, to all who under- 
stand the meaning of the characters. It is thus that 
the figures 1, 2, 3 express the same idea of numbers to 
the inhabitants of different countries. The deeperand 
more extensive knowledge of Asian tongues that has 
been acquired of late years by European philologists 
has rectified many of the errors that formerly prevailed 
on the subject of the Japanese. The learned Klaproth, 
in Asia Polyglotta, states that this language differs 
to snch a degree from every other in its construction, 
grammar, and other characteristics, that we might 
justly conclude that the people by whom it is spoken 
form a distinct race. 

Fiescher states that the sounds of the Japanese lan- 
guage are soft and agreeable, and the construction of 
it admits of very important modifications as regards 
euphony. Written in European letters, nearly every 
character is a vowel, and when consonants come to- 
gether and vowels are omitted it is generally the case 
that the consonants in this relation are easily pro- 
nounced, as shrano for shirano, though the rule has 
many exceptions, 

Meylan says that, unless born in Japan, it is impos- 
sible for one to pronounce certain letters correctly. 
This author adds that there are no pronouns in Japan- 
ese, and that the words are declined by means of short 
words affixed. In fact, the preposition changes the 
name and character in Japanese, although it follows 
instead of precedes the word. As for the verbs, they 
change veither in number nor person, but are modified 
by time and voice, 

The language is very rich and copious, for not only 
may its writers employ its own resources, but they may 
also have recourse to those of the Chinese, and the two 
tongues are easily combined or separated, according to 
ecaprice, 





which may in one sense be doubled by means of signs 
joined to the consonants to modify their sound and 
render them softer or harder. This alphabet dates 
from the eighth century, and may be written in four dif- 
ferent series of characters. Theseare the’ Kata-kana,” 
which is regarded as appropriate to the use of men; 
the ‘* Kira-kana,” peculiar to women; the ‘ Manyo- 
kana ” and the ** Yamato-kana.” In addition to these 
there is a learned character used by the Chinese. All 
scientific works, with those belonging to the higher 
branches of literature, as well as official papers and 
public documents, are written or printed in Chinese 
characters. The learned, however, employ their own 
“ Kata-kana” to gloss works printed in Chinese 
characters. 

The Japanese, like the Chinese, write in columns 
from the lower to the upper part of the paper, begin- 
ning at the right. It ma’ be well to mention that, in 
addition to the four usual alphabets, the Buddhists 
use the alphabet of the Sittan writings, consisting of 
fifty letters. 

According to Kiaproth’s researches, it appears that 
until the reign of Ouzin Tenwo, the sixteenth mikado, 
the Japanese had no writing at all, all ordinances and 
laws being proclaimed viva voce. Under the reign of 
this prince Chinese characters were first employed. 
In the year 284 B C., Ouzin Tenwosent an embassy to 
the kingdom of Hakon-sai (which existed at that time 
in the southeastern portion of Corea) for the purpose 
of obtaining learned men capable of introducing civ- 
ilization and literature into his dominions. On his re- 
turn the ambassador brought with him the celebrated 
Wonin or Wang jin. who well accomplished the task 
contided to him. From the time of his arrival he was 
charged with the education of two princes. Ata later 
period his descendants filled many important military 
stations, and his own merit appeared so great to the 
Japanese that they ultimately decreed him divine 
honors, Since the days of Wonin Chinese characters 
have been constantly used in Japan. Nevertheless, 
since, as above stated, the Japanese language differs 
essentially from the Chinese, and as the same character 
in Chinese has frequently very different meanings, it 
was found necessary to effect important changes Con- 
sequently, at the beginning of the eighth century, an 
alphabet was formed from different portions of the 
Chinese characters, and named the Kata-kana, which 
signifies ‘ parts of letters.” This is employed either at 
the side of or directly intermingled with Chinese 
characters; at the side to indicate pronunciation or 
meaning, and among them to point out grammatical 
forms or idioms rendered difficult by the use of isolated 
characters. Tradition attributes the invention of this 
alphabet to a scholar named Kibi. After him flourished 
Koubo, the inventor of another alphabet having es- 
pecial application to the Japanese without relation to 
the Chinese. It is called the Hira-kana. 

On the subject of the invention of the third alpha- 
bet, the Japanese tell us that in the year 1006 A. D. a 
Buddhist priest named Ziakou-so left Japan: for the 
purpose of bearing the annual tribute to China. He 
could not speak Chinese, but, as he wrote it very well, 
he was recommended to prepare a list of Chinese 
characters with their signification in Japanese. On 
this occasion he composed forty-seven letters for the 
use of his countrymen, and which were adopted be- 
cause the alphabet which came from India (the Budd- 
hist) consisted of as many. A forty-eighth syllable was 
afterward added. There is yet another ancient alpha- 
bet, which is known as the Manyo-kana. The charac- 
ters of this are frequently mingled with those of the 
other two; the order of the letters is the same, and it 
is composed of complete Chinese characters in the ordi- 
nary form, and equally in running hand. Many charac- 
ters are employed at different times to indicate the 
same syllable. It may be remarked that the Chinese 
characters which compose this alphabet, as well as 
those of all the others, do not invariably express the 
Chinese sound of the words which they represent. 
Thus, the Chinese character kiang, *‘ river,” represents 
the syllable ye, which in Japanese has the same mean- 
ing, just as the character neu, “female,” represents 
the syllable mi, which has the same meaning in 
Japanese. ; 

Finally, there is another alphabet, composed of 


Chinese characters greatly abbreviated, which is called 


Yamato-kana, or “ Japanese writing.” It gives us an 
example of one of the methods of employing Chinese 
characters in Japanese. Yamato-kana is formed of 
three characters, the first being an ancient name of 
Japan. It is read Yamato, though written with the 
vowel sound i; the second, conformably with its mean- 
ing in Japanese, is called na, or “name,” and from 
the combination of the two is derived kana, “syl- 
lable,” or “ character.” 

We may add that, with the exception of the Kata- 


|kana, these different alphabets are rarely employed 
alone. Generally the characters of three or four alpha- 


bets are mingled together, without regard to any rule, 
and this renders the whole much more difficult to de- 
cipher. And, as if the difficulties were not already 


| great enough, Chinese characters are mingled here and 


The Japanese have an alphabet of forty-eight letters, ' there with or without the indication of their meaning 





at the side, all according to the caprice of the writer: 
so that if we consider the number of signs of each of 
the five alphabets, and of their variations (which may 
be called synonymous signs), forming a total of about 
five hundred; and if, finally, we reflect upon the limitless 
use which the Japanese make of Chinese characters in 
the running hand, as well as in the ordinary form, we 
must admit that the literati of Japan have succeeded 
in making their language probably the most difficult 
in the world to read. The affinities existing between 
Chinese and Japanese writing are so numerous that, 
before making a satisfactory progress in his own lan- 
guage, the Japanese must have learned three or four 
thousand Chinese characters, and, with them, an in- 
credible number of combinations, modes, and different 
alphabets. It will, therefore, be readily understood 
that a great portion of the education of a Japanese 
scholar is passed simply in learning to read and write. 
Chinese books are occasionally prepared for the Japan- 
ese public in their original form. The prefaces of books 
are frequently written in Chinese, while the body of 
the work is in Hira-kana, in which case the running 
hand is often employed. This greatly increases the 
difficulty of reading the text when the scholar has 
learned only the ordinary form. 
The Bamie Industry in France. 

The United States consul at St. Etienne says, in 
a recent report to his government, that a French 
society was formed, some years ago, to develop the 
cultivation of ramie in Spain and Egypt, two coun- 
tries affording most favorable conditions of soil and 
climate. The Spanish proprietors willingly consented 
to the experiment; but, being absolutely without the 
necessary means, they had to draw largely from the 
treasury of the society, and, at last growing discour- 
aged, the experiment was abandoned. In Egypt, 
success was not greater. Although the plant took 
kindly to its new home, the cost of irrigation became 
very onerous, and, in the end, the society had to go 
into liquidation, after having lost 4,500,000 f:anes. In 
the meantime, a manufactory, for the spinning of 
ramie thread, and converting it into tissues, such as 
sailcloth, table linen, curtains, ete., was organized at 
Avignon. The creditors of the society in liquidation, 
believing that the ramie industry would succeed in 
the end, abandoned toa new board of directors the 
factory for a certain number of years, on the conditiou 
that a large portion of the dividend should be appro- 
priated to the extinction of the debt, which amounted 
to 600,000 franes. There is already, says the United 
States consul, every hope of success, Abandoning 
all idea of establishing plantations in Europe, the 
company imports the raw material direct from China, 
where it has already passed through the first and 
somewhat incomplete operation of decortication. On 
jts arrival at the factory, it is passed a second time 
through a decorticating machine, of which M. Favier, 
the manager of the company, is the inventor, and 
finally relieved of all the glutinous matter by a chem- 
ical process, of which M. Favier keeps the secret, but 
which is supposed to consist of a weak alkaline solu- 
tion, in which the fibers are boiled. It is then spun 
into thread, when it is ready for manufacturing the 
articles already mentioned. The factory employs at 
present about 200 hands, men and women, and the 
business done represents a value of about 1,000,000 
frances (£40,000) annually. Manufactured ramie is 
a little dearer than cotton or linen goods, but its 
durability is said to be threefold that of the latter. 
It is claimed that it will always preserve the original 
gloss. The factory does not, it is said, intend to 
continue the manufacture of tissues, but will confine 
its business to spinning, so as to furnish the large 
weaving industries with thread. The actual price 
of the thread ranges from 4 to 12 franes per kilo- 
gramme (from 1s. 6d. to 4s. 6d. per pound), but the 
company asserts that as soon as the cultivation 
of ramie becomes developed in other countries (South 
America especially) these prices will be much low- 
ered. Besides this branch of the industry the com- 
pany manufactures ramie pulp for the making of 
paper of all kinds, but especially for that intended 
for bills of the Bank of France. This bank has 
made a contract with the company, by which the 
latter is obliged to keep in stock for the bank 20,000 
kilogrammes of pulp in one of the bank’s large store- 
rooms at Marseilles, and to have on hand 20,000 
kilogrammes more, while the bank itself has always 
a similar amount in its paper manufactory near Paris, 
making in all 60,000 kilogrammes at all times avail- 
able. The price of the pulp is six francs per kilo- 
gramme (about, 50 cents per pound), and it is said that 
the notes made with this material are not only stronger 
than others, but they defy imitation. 


A Good Idea, 

Owing to frequent complaints from America of swind- 
ling operations by alleged patent lawyers in London, 
one such firm has been broken up, and the United 
States embassy warns American inventors to be cau- 
tious in dealing with people in London offering to 
take out English patents.—American Machinist. 
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Baron Soll’s Discoveries. 

Baron Soll’s expedition in 1898 to Arctic Siberia and 
the New Siberian Islands has proved to be one of the 
most successful explorations of recent years. The 
results of the expedition include over 3,000 miles of 
survey based upon thirty-eight positions astronomi- 
cally determined, some nine months of meteorological 
observations in the tundras, in a series of important 
measurements of elevation above the sea along the 
whole route, many interesting photographs and rich 
collections of botanical, zoological and ethnological 
specimens. In the New Siberian Islands Baron Soll 
found under the permanent ice a sedimentary deposit 
containing pieces of bones of mammoths and other 
post-tertiary mammals, and complete trees fifteen feet 
long, with leaves and cones. 

This is conclusive proof that when the mammoth 
wandered over Europe and Asia, trees and vegetation 
reached to the seventy-fourth degree of latitude, thus 
making its northern limit at least 200 miles north of its 
present boundary line. ‘The discoveries include much 
of interest to geologists concerning the position of 
Siberian glaciers and the many varieties of fossils to be 
found beneath them. 

The achievements of this expedition prove that the 
most desolate regions of ice and snow are fertile fields 
of study to the intelligent investigator. 

Consumption in Dairy Herds. 

The agricultural experiment station connected with 
the University of Vermont publishes a valuable report 
on the eradication of “consumption” in dairy herds, 
The experiment station in which these tests were made 
is supported in part by the State and is in charge of 
the university professor of agricultural chemistry. The 
report shows that during the past year the tuberculin 
test has been applied more than 1,000 times and that 
the presence of the disease was indicated in 222 of these 
animals. After these had been killed it was found 
that 220 of the 222 were unmistakable cases of tuber- 
eulosis. Tests applied to the cattle throughout the 
State of Vermont showed that only 39 “ consumptives” 
existed in 81 herds, which contained in all 662 animals. 
This is less than 6 percent and is considered a very 
good showing. It was found that in 2% per cent of the 
infected cows that were killed the disease had become 
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Fig. 2—TOOL FOR APPLYING FASTENING CLIPS. 


developed in the udder. In accordance with the recent 
decision of the cattle commission, an inspection was 
made in Massachusetts which showed that a consider- 
able number of the animals brought to the cattle mar- 
kets in Brighton and Watertown were tuberculous. 
Out of 241 animals tested 25 were found to be diseased. 
The percentage of nearly #@ per cent in this case is 
dangerously large when it is considered that these cat- 
tle are sold for wholesome beef. In the future all 
cattle received at these stations will be carefully ex- 
amined. 


_ 
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Report of the New York State Fish 
Commissioners, 

The annual report of the State Commissioners of 
Fisheries for the past year states that the output of 
fish exceeded by eighty per cent the output of the pre- 
ceding year. This is especially cratifying, since the 
work was accomplished without expending more 
money than in previous years, or in employing more 
workmen. A large part of the fish hatched were food 
fishes. The following figures will give some idea of 
the magnitude of the work. The total number of fish 
fry distributed during the year was 136 000,000. Of 
these, 2,982,500 were brook trout, 565,000 California 
trout, 5,415,000 lake trout, 18,112,000 whitefish, 
12,012,000 ciscoes, 2,976,000, muskallonge, 22,603,000 
smelts, and large quantities of salmon, lobster, black 
bass, yellow perch, carp, tom cods, and other less im- 
portant varieties. The commissioners in closing their 
report state that at present there are as many hatch- 
eries as can be worked to an advantage and that the 
legislature should refuse to grant any money to estab- 
lish new ones, 
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VENETIAN OR BENT IRON. WORK. 

This beautiful work. now so popular, has been ad- 
mired by all visiting the sunny shores of the Adriatic. 
As a rule thev have returned laden with costly speci- 
mens of the art. 

These objects, which at first sight appear so intri- 
cate and difficult, can easily be made by any one pos- 
sessing the requisite tools. 

On examining the work it will be found to consist of 
strips of iron bent into spirals and fastened together 
with binders which 
clasp the pieces at their 
points of contact. The 
spirals in nearly all 
cases have the form of 
an 8, aC, or some modi- 
fication thereof, and 
these being fastened in 
* different combinations 
' produce the desired pat- 
tern. 

The strip is first cut 
the required length, 
after which the ends 

5 are coiled by the simple 
ail BEND. *Pparatus shown in 
~ pa oe Pte Fig. 1, the form being 
adjusted to produce a 
spiral of the required size. It is the custom with the 
modern Venetian workman, as with his forefathers, to 
coil these strips with a pair of pliers. This method re- 
quires an expert with that tool to produce a spiral 
that is at all symmetrical. After the spirals are formed 
a binder is bent and clasped around the piece, but this 
fails to bind them tightly, the pliers being the only 
tool they use for the purpose. 

Messrs. A. F. Weed & Co., 106-108 Liberty Street, 
New York City, have popularized this work and place 
it within the reach of every one by the introduction 
of their special patented tools, designs and material, 
which enable the amateur to produce these beautiful 
pieces in the shape of candlesticks, candelabra, photo 
frames, grilles, brackets, lamps, hanging lanterns, etc., 
which excel in symmetery and strength the work pro- 
duced by the Venetian artisan. 

A perfect spiral is produced by the Weed apparatus 
by inserting the strip as shown, and turning the han- 
dle forward one and one-half revolutions. Three dif- 
ferent size spirals can be made by using the different 
attachments. 

The Weed binding tool for applying the fastening 
clips, and the manner of using it, are illustrated in 
Fig. 2. The parts, inclading the fastening clip, are 
placed on the binding tool and a few light taps on the 
plunger fasten the parts securely together. 

The iro: for making the spirals is drawn with 
slightly rounded edges to prevent injury to the fingers, 
and to impart a desirable finish. 

A specimen of one of the many forms of work that 
may be made by the Weed tools is shown in one of the 


engravings. 








Irish Moss, 

A little town, known as Jericho, in Massachusetts, 
seems to be the center of thisindustry. We gather 
these notes from a paper which was printed lately in 
the Boston Herald. 

Boys, men and womenaill engage in the work, which 
| consists spreading it upon the beach prepared by rak- 

ing all the dirt, stones and driftwood away, and leav- 

‘ing a fine bed of white sand; when the weed is first 
brought in by the boats, each of which gets about a 
barrel and a half, it is taken upon creels, a sort of bar- 
| row, and spread out upon the beach ; it is turned over 
daily as in hay making, for the space of two weeks; 
l'each morning it is washed in clean sea water (fresh 
‘water ruins it); it is then gradually bleached, as when 
| first gathered it is of alight green color, and in the 
| course of a few weeks becomes successively red, pink, 
and finally nearly white. 

Stormy weather is a great drawback to the mosser’s 
work. Some of the moss that the storms tear loose 
and scatter upon the rocks is gathered and classed as 
hand picked, bringing generally a quarter or one-half 
cent per pound more than that gathered in the usual 
way for commerce. 

Should a spell of rainy weather come on during the 
season of gathering, heavy unbleached muslin covers 
are used to protect the moss, which is packed up in 
heaps. 

Two crops are obtained each year, the first one being 
the better; the late crop is liable to be injured by a 
little black vegetable growth called glut, caused, it is 
said, by the warmer water of August days. 








oor 





Another Mastodon. 

The bones of a mastodon have been found recently 
on the Rupel farm, near North Liberty, Ind., in clay 
soil, 81¢ feet below the surface. Above was sand and 
gravel. The tusks were 814 feet long, and the teeth 
weighed from 51% to 6 pounds apiece. About one-fourth 
of the bones of the animal were dug out, and are on 
exhibition in North Liberty. 





Reform Printing Bill, 
The reform printing bill, which provides for the 
public printing, binding and distribution of public 
documents in a new and much more efficient manner 
than heretofore, was passed in the House of Repre- 
sentatives recently, and its passage in the Senate is 
expected in the near future. The new law will con 
siderably lessen the cost of the public printing and 
binding. Its most important work, however, will be 
in bringing about a more intelligent distribution of 
government publications. Copies of these will be 
placed in depositories throughout the country, where 
they may be readily obtained and consulted by every 
one. The bill further provides for the distribution 
among public libraries of all the old United States 
documents which have been accumulating for years 
and at present take up much valuable space at Wash- 
ington. These number upward of 1,900,000 volumes, 
and in the future they will not be allowed to accumu- 
late. The bill includes a furtber provision for the 
publication of a monthly catalogue of current pub- 
lications, giving the price of each and the place where 
it can obtained, and also for an index of the publications 
ordered at each session of Congress, It is estimated 
that the enactment of this law will result in an annual 
saving of several hundred thousand dollars. 
oe 
To Prevent Dampnuess in Walls, 

The following method of preventing dampness in 
walls is said to give very favorable results. Two pre- 
parations are made by dissolving castile soap in 
water in the proportion of three-quarters of a pound of 
soap to one gallon of water,and by making a solution 
of alum in the proportion of one-half a peund to 
four gallons of water. Both solids should be thoroughly 
dissolved before using. The walls to be coated should 
be perfectly dry and clean, and at the time of applying 
the preparation the temperature should not exceed 
fifty degrees F. The first or soap wash should be laid 
on when boiling hot witha flat brush. Care should 
be taken to form 
a froth on the 
brickwork. This 
wash should be 
allowed to remain 
twenty-four hours 
to become tho- 
roughly dry and 
hard before the 
second coat is 
applied. The 
alum wash should 
be applied in the 
same way, except 
that the tempera- 
ture of the solu- 
tion need not be 
more than sixty 
or seventy de- 
grees F. Another 
twenty-four hours 
should elapse be- 
fore the second 
coat of soap 
should be put on. 
After this the 
two preparations 
should be applied 
alternately until 
the walls are ren- 
dered impervious 
to water. The 
combination of 
alum and soap 
forms an insoluble 
compound that fills the pores of the surface and effect- 
ually excludes all moisture. 
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Fig. 3.-BENT IRON CANDELABRA, 





A Dangerous Experiment. 

An explosion occurred in a drug store in Philadelphia 
recently, resulting in an injury which came near to the 
destruction of the eyesight of the person injured. The 
American Journal of Pharmacy says: A druggist was 
experimenting on the action of ammonia water with 
oxide of silver, and had left the mixture in a porcelain 
capsule covered with water and a giass stirring rod in 
the capsule. 

A salesman coming into the store thoughtiessly took 
up the rod and without agitation was replaving it in 
the capsule when a violent explosion occurred, shatter- 
ing the capsule, pieces of which struck him in the face, 
eausing damage which it was feared would result in 
the loss of one or of both eyes. Prompt treatment, 
however, warded off the threatening mischief. 

The product obtained by the action of arnmonia on 
silver oxide, known as “ Berthollet’s fulminating 
silver,” is a dangerous article. When dry, it explodes 
violently on the slightest percussion, or eve= when 
touched with a feather. The black crystals, having a 
metallic luster, decompose violently with detonation 
when the liquid containing them is shaken. 

The exact composition of the compound has not yet 





been ascertained. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 


REVERSING GEAR AND GOVERNOR.— 
Thomas T. Waggoner, St. Loula, Mo. This is a combi- 
nation mechanism for conveatently reversing the engine | 
by an ordinary reversing lever, maintaining also an au- 
tematic and sensible governor to control the speed of the 
engine. The invention consiste principally of a pivoted 
eccentric carried around on its pivot by the driving shaft 
of the engine, the eccentric being connected by the usual 
strap and rod with the engine valve, and being controlled 
in its ewinging motion from weighted levers pivoted on 
supports attached to the driving shaft, 








| 


Pump.—Artimus W. Shidler and Wil-| 
liam P. Hendrickson, Farmington, New Mexico. Accord- 
ing to this invention « pulley is journaled in a hanger 


suspended in the top of a well, above which is arranged 

a tilting lever carrying a cave extending around the pul- | 
ley, the cable also carrying a encker rod provided with 
the usual pump piston. The improvement is particularly 
adapted for use in deep wells, and le readily applied to a 

driven well, obviating the use of heavy pump rods and 
much other mechanism necessary In pumps of the usual | 
construction 


Hypravtic Ram.—Charles B. Jones | 
sod John S. Wetmore, Roanoke, Va. The construction 
of thie ram is euch that the peth of the water entering 
the induction side and emerging from the check valve in 
the air chamber is ina «traight line, thus conserving the 
power of the descending column and increasing the effi- 


ciency of the ram. The base has a direct passage from 
the induction pipe to the check valve, and is furnished 
with « valve chamber having a cap with a spherically 


concave valve seat to which is fitted a valve, there being 
adjustable guides for the valve stem, and, in combina- | 
tion with the Induction passage, an air tube for main- | 
taining a supply of air in the air chamber. 





Electrical, 


Suppiy SysTeM FoR ELKEcTRIC RAIL-} 
wars.—Zebnion Foster, Chicago, Hl. According to this | 


invention the conductor is made up of aligned, insulated | 
sections, arranged alongside of a continuous or main line 
condactor, and the several sections are successively | 


brought into electrical connection with the main hne as | 
the trolley passes over them. The line wire has a series 
of branches whose free ends are inclosed in an air-tight 
casing. and independent conductor sections are arranged 
opposite the terminala of the branches, springs holding 
the sections and branches pormally separated, and their 
engagement b ing effected by the troliey mechanism. | 

SPEED INDICATOR AND ALARM.—) 
(George A. Thompson and John F. Sehmadeke, Brook- | 
lyn, N. ¥. This le a device especially adapted for use on 
electric care, to close an electric cireult when the speed 
reaches a certain point, when a beli is rung or a lamp 
lighted, to indicate that the speed of the car should be 
lessened. A contact red ie held In an insulating block at 
a distance which may be regulated from a sliding rod, 
the latter being moved toward or from the contact rod 
according to the «winging of arms on the ball governor 
principle from a shaft connected with the car axle. The 
device may be adjusted ec the circait will be closed at 
aty desired speed. 








Raliway Appliances. 


SLEEPING AND PARLOR CAR.—Linford 
F. Rath, Connellsville, Pa. Among the leading features 
of this car is a system of pneumatic cushions connected | 
to the compressed air pipes, to be inflated by opening 
valves, or collapsed and compactly stored, the mattress | 
also being similarty inflated and collapsed, according to 
the period of ave as a parlor or sleeping car. It is also 
designed by this improvement to lessen the expense of 
this class of rolling stock, reducing ite weight and in- 
creasing ite range of usefulness. while promoting clean- 
linees. The top-beavioess of the ordinary drawing room 
car is also overcome by doing away with the heavy up- 
per banks and seat frames. 


LocomoTivE Drive WHEEL BRAKES. 

Walter O. Pelham, Taylor, Texas. This is a device for 
releasing the brakes of the drive wheels when the engine 
ie reversed and the air brakes applied, to prevent the 
drive wheels from 4 being locked and sliding on the 
track rails. Whe invention consists of an auxiliary pis- 
tom connected with the triple valve piston and controlled 
by back preeeure in the «team chest, the release being 
governed by pressure in the of] pipe, and this pressure 
being air when the engines are reversed and steam 
when there is back pressure in the cylinders and steam 





cheat. 
RAILWAY Swircn anp CAR REPLAC- 
Ne ;>MeCHANIO™ Albert S. Debose, Cuero, Texas. 
Combined with the main raile and detachable ewitch or 
replacing members having pivot logs and undercut re- 
cenees at their front end are guide blocks adapted for de- 
tachable connection with the raila, their rear ends taper- | 
ing with the upper fece of the rails, and their front ends 
having sockets and recessed portions to receive the lug | 
ends of ewiteh or replacing members. The several parts 
are detachably connected and can be readily assembled 
am! fitted in position without the use of spikes or bolts 
for use either as a switch mechenism or as a car replacing 
Inearin 
Track Jacx.—Joseph MeMurrin, Sho- 
shone, idabo. This jack comprises a supporting frame 
in whieh is arranged a vertical screw carrying a lifting | 
sleeve, a ewinging lever being mounted above the ecrew | 
sod operatively connected with it. There is a ratchet on | 
the gear shaft connected with the screw, and by engaging 
one pawl with the ratchet and working the lever up and 
jown the screw is tarned in one direction, while with an- | 
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screwing, the bolt being grooved in its thread and the 
nat having locking projections on top, while a spring 
pawl is employed having an integral depending key, a 
key flange being formed at right angles on the key along 
one edge. The improvement renders the application of 
the nut to the threaded bolt very easy, and a reliable lock- 
ing of the nut is effected. 


Wrencu.—William C. Lawrence, Cas- 
selton, North Dakota. This tool is especially adapted 
for use as a pipe wrench, having superior clutch or hold- 
ing power, and being rapidly and easily adjustable. It 
will clutch any article placed between ite jaws, from the 
smallest rod to ite full capacity, never slipping when it 
once has a bite on the article. In its manipulation, the 
pivoted upper jaw permits the wrench to be readily car- 


| ried backward for a new grip. It obtains an eccentric 


grip upon the pipe, and may be operated with one 
hand. 


SoLEe CHANNELING AND ROUNDING 


| Our Macutns.—George F. Fischer, Rochester, N. Y. 


This machine automatically rounds out sole after sole 
from a pile of leather blanks, channeling and grooving 
the soles and discharging them completed, then cuts off 
the power until the machine is again charged. It also 
rounds or cuts out insoles. The stock for insoles and out- 
soles is placed on separate tables, and a carriage moving 
backward and forward simultaneously drops different 
sets of adjustable knives to do the work, the insoles being 


| left clamped between the pattern and the table. Trip 
}arme and trip fingers connected with the carriages and 


supports antomatically shift the barsof each carriage to 


'‘ throw them into rack engagement with the main driven 


shaft. The mechanism is very simple, all parts being 
constructed to operate in unison. 


GLAZIER’s TooL.—George A. Rogers, 
Allegheny, Pa. This is an adjustable glass breaker at- 
tached to any part of the glazier’s diamond glass cutter, 
whereby the glass may be more accurately and securely 
broken along the line of cut, regardless of varying thick- 
ness in the sheet of glass. The device is to take the 


rotary movements, but" the rollers from ro-| be easily converted into a beautiful green powder for 
tating excepting when in actual contact with the ink | sdvantageous ase as a pigment. It is made of ferric 
table oxide, arsenious acid and sulphate of lime, combined iu 


PERPETUAL CALENDAR. — Charles E. | a novel way. 
Nors.—Copies of any of the above patents will be 
lettered face, and numbered and lettered movable piece, | furnished by Munn & Co., for 25 cents each. Please 
there being holes in the face of the calendar and 4/ send name of the patentee, title of invention, and date 
colored clip arranged behind the holes, while the per- of this paper. 
forated and marked lower end of the movable piece is | sess ——— 


forations in the face of the calendar. It may be readily NEW BOOKS AND PUBLICATIONS. 
adjusted for any year, being then good for the whole | PRACTICAL LESSONS IN FRACTIONS BY 
year, and is adjusted as easily for one date as another. THE INDUCTIVE METHOD, AcCOMPA- 


Pavine Buock. —Irvin G. Poston, NIED BY FRACTION CARDS. By 


Florence N. Sloane. Boston,U. 8. A. : 
Veedersburg, Ind. This block has in each of ite op- D. C. Heath & Co. 1894 Pp. xxvi, 


posite vertical faces two horizontal grooves intersected 92. Price 40 cents. 
by transy-e grooves that run out to the upper and 
lower edges of the block, allowing a filling of melted| One of thesaddest lessons that the teacher has to learn 
pitch to be poured between the blocks when laid in the | i that most progress is made by keeping along with the 
pavement, forming a locking key partly embedded in | #Verage intellect of the pupil by going very slowly, by 
the groove of one block and partly in the coinciding | teaching little and teaching that little thoroughly. It is 
groove of the next block. only such intellects as that of Sir Isaac Newton that can 
SupPorTiING CARPET ROLLS.—Charles ape 9 study, This work is by  iady teaching i 
L. Taylor, Louisville, Ky. This invention provides | the Edward Everett School, in Boston, who teaches frac- 
novel device for the support and rerolling or unrolling of tions by the use of diagrams, modeis and interesting 
carpets of good quality, lightening the labor of handling | probjema, and we believe that it will be found an exceed- 
@ large roll, quickening the operation, and avoiding in- | ingiy valuable text book in schools where thorough work 
prises a central disk-like hub with central socket in its 
under side to receive a pivot stud, and a series of radial| TECHNICAL DRAWING SERIES. ELE- 
bars projecting from the hub, there being a binding band MENTS OF MECHANICAL DRAWING. 
on the outer edges of the bars. Use of Instruments, Geometrical 


Marrress Fitting MAcuiIne.—Elijah 4 bw gg he oo By a 
T. Gaskill, New Berne, N.C. This invention comprises D. C. Heath & Co. 1804 Pp. 98 


a table frame with tick-holding devices, a filler-holding Price $1.50. 
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place of the comb or notched or slotted glass break 
heretofore used, and may be made always to fit the 
glass closely. 





Miscellaneous. 


Music LEAF TURNER.—James Flem- 
ming, Buffalo, N. Y. This is a simple device to be at- 
tached to a piano or other musical instrument, and pro- 
vided with a series of arms which may be conveniently 
arranged behind the music leaf to be turned. On the 
striking of certain keys or fingers mechanism is released 
which actuates the arms and swings them around to turn 
the leaves. There is a key for each rod, and the keys 
project forward far enough to enable them to be easily 
struck by the finger. 


TREBLE BRIDGE FOR PIANOS.—Chris- 
tian L. O. Altenbarg, New York City. This is a bridge 
supported at one end in such manner that the treble 
strings pass over its free, vibrating end, the bridge being 
fastened at one end on the string frame and its free end 
extending into a recess of the frame. It is designed 
that, with this arrangement, the short treble strings 
when struck by the hammer will give a fall and sweet 
sound. 


BicycLE Lamp.—David Jackson and 
John Osterloh, New York City (No. 9 East 12th Street). 
This invention provides a lamp of simple and durable 
construction, to insure proper combustion and a steady, 
good light that is not liable to jar nor blow out. The 
lamp is adapted for burning either ordinary kerosene oil 
or the more expensive illuminants without changing the 
burner or wick ; by the peculiar arrangement for the in- 
troduction of air and feeding it through an air chamber 
below the burner. The lamp is amall, light in weight, of 
the shape most generally used, and inexpensive to manu- 
facture. 

VEHICLE RUNNER ATTACHMENT. — 
Walter J. Le Barron, Barre, Vt. This is a readily 
operated device, applicable to any kind of wheeled ve- 
hicle, to enable the latter to be mounted on runners, or 
the runners may be readily moved out of the way for the 


| vehicle to run on wheels. With this attachment a baby 
| carriage may be conveniently supported for use as a | 
| cradle. The invention comprises reach rods detachably 
| secured to the axles, and carrying hangers to which the 


runners are pivotally connected, a locking slide bar con- 
nected to the hangers having a handle portion movable 
on a guide. 


Roap ScrapkrR — John D. Libey, 
Lima, Ind. According to this invention the scraper is 
pivotally connected with a wheel-supported frame, a 
double windlass made in two parts for joint or separate 
action raising the front or rear of the scraper, while there 
is also a scraper-supporting frame below the axles. This 
scraper will take up, carry and deposit earth, being 
operated easily by one man, and may be used wherever 
earth is to be leveled or removed. 


WaGon Dumprine Device.—Thomas 
Wright, Jersey City, N. J. This is a simple device for 
attachment to the body and running gear of a freight 
wagon, for conveniently tilting the body rearwardly to 
discharge its load. Paralle! frame bars are bent down- 
wardly near their rear ends, and two dumping bars are 


pivoted near one end on each of the frame bars. A | 


body supporting device is slidable on the dumping bare, 
and elliptical springs are loosely connected at their ends 
to the frame bars, being intermediately fixed upon the 
rear axle of the wagon. 


HORSESHOK.—James Maslen, 247 West 
125th Street, New York City. This shoe has a detach- 
able sole, removable calka, and fastening screws ¢ xtend- 
ing through the bed plate and sole and into the calks. It 
affords protection to the hoof, and is cheap and durable, 


pressing devices and means for reciprocating the 
carriage into and out of the ticking. The construction this one, which treats this subject from the lowest level 
is simple and the machine is easily operated. of simplicity and develops its subject to a reasonably ad- 
vanced standpoint from the simplest elements. The 
Strep LappeErs. — Sydney E. Allen, | pistes areso arranged that when they are open and the 
Winston, N.C. A combined brace, clamp, step fasten-| book closed all of the plate is visible. This is the more 
ing and support are included in this improvement, | necessary as the binding of the book is of that unforta- 
which comprises a sheet metal body of right-angular | nate description which precludes the possibility of keep- 
shape, having on its side edges teeth at an angle to the | ing it open without some special effort. 
adjacent flat surfaces, and with two sets of flexible claws 
or toothed arms which project from the ends of the fat} THE ANIMAL AS A MACHINE AND A 
portions of the body. The steps are thereby readily and PRIME MoTOR, AND THE LAWS OF 
firmly connected with the legs of the ladder, dispensing ENERGETICS. By R. H. Thurston. 
with mortise and tenon, the steps being also readily de- New York: John Wiley & Sons. 
tached. 1894. Pp. 97. Price $1. Noindex. 
NECKTIE FasTENER.—William C. Mc- | The treatment of the animal from the standpoint of 


Dougall, Cheboygan, Mich. This fastener consists of a thermodynamics has long been a favorite idea with 


lotted t hich is »ted a hook to hook writers on these subjects. We believe that Professor 
, worendedy yn , he Thurston's work will be found very, interesting, and his 


stud or button on the neck band, a metal guard bei 

bent over the edges of the slot and secured by clips, and | “ata in regard to work done and food consumed while 

lies flat on the latter. point of the parallelogram of forces. We regret the 
want of an index. 


GARMENT FASTENER. — Archibald 
Picken, Roanoke, Va. This is a device in the nature; ANIMS.LS’ RiGHTS CONSIDERED IN RELA- 
of a hook and eye, which, when brought together, will TION TO SOCIAL PROGRESS With a 
be fastened at the exact point where left, without car- bibliographical appendix. By Henry 
rying the hook a distance beyond the catch, to come 8. Salt. Also an essay on vivisection 
forward again after being caught. The hook has a flat in America. By Albert Leffingwell. 
body portion, with one or more rearwardly inclined New York and London: Macmillan 
prongs, and the catch has two parallel bowed portions J _ 1894. Pp. x, 176. Price 75 


held together by spring tension. 
Back BRACE. — Jose Gallegos, Ocoa, This is a very curious book; it treats of the subject of 
animals’ rights in relation to vivisection and kindred 
Guatemala. This is a support comprising a spine bar topics, giving animals ® standing in the world of ethics 
| and adjustably connected side bars united at their lower | 
| > _ | comparable to that enjoyed by man. While the tend- 
ends by a waist bar, all loosely connected with one an- ; 7 
y ency of the book is, of course, toward the best possible 
other, while elastic portions connected with the bars 
results in the abolition of crnelty, the treatment of it is a 
may be adjustably and detachably fastened to cach | 1111 ceesided. ite distinctive point is that it treate the 
other. The brace facilitates the exertion of various s 
subject of humanity to the lower creatures largely on 
muscular efforta, and also enables one to carry greater Seon & @iGerence bet 
loads than would be possible without its help. the basis that mo each jween the 
rights of man and the rights of animals as is usually as- 
Scissors HOLDER AND POINT GUARD. | sumed to exist. In a Jetter given in a foot note on page 
—William Chandler, North Bend, Canada. This is a | 131 the case seems to be put in a nutshell. Vivisection 
skeleton elongated frame bent from a single piece of | in American institutes of learning receives considerable 
wire, a ring being formed at the top, from which bent | attention, and in the concluding sentence of the work 
limbs project between the bows of the scissors when | numerous letters from college presidents are given, to 
| they come together, while the lower end of one wire is | show how extensi tion is practiced in the col- 
bent to form a coniform cup to receive the point. A | leges of this country. 


eeper secures the acissors in the holder. | 
| 7me® ~ * i |THE GosPEL oF BUDDHA ACCORDING TO 
| Borrik StopreR.—Cevedra B. Shel- | OLD RgcorpDs. Told by Paul Carus. 
| don, Brooklyn, N. Y. A stopper which will prevent the Chicago; The Open Court Publish- 
| refilling of a bottle after it has been emptied of ite ing Coulpany. 84. Pp. xiv, 275. 
original contents has been —. Be eet inventor. Price $1.50. 
soma - > “ vee - aa tin aa poet Buddhiom seems to be very fashionable just now. In 
of tool, there aay a tuner cide of the guard s his preface the author states that the bulk of the con- 
~ wage tents of the book is denved from the old Buddhist canon, 
valve and gg a ting a a que puctecten | of Gus tadiite Che Gee tsednctenyend Ge Goner- 
nek phe 5 ound a = — cluding chapters, there are only a few purely original ad- 
| nes mons ain ys ditions. While we cannot pretend to be efpecially fa- 
s miliar with Buddhism, it does seem as if in a book of 
| Fuwnget —Charles W. Beall, Saratoga, | this sort it would, perhaps. be well to draw more exact 
Wyoming. This funnel is particularly adapted for filling | distinction between the original and the added matter. 
lamps with opaque sides, and similar uses. closing auto- | The fact that in reading one may be reading original or 
matically when the receptacle is almost full, to prevent | merely translated matter without knowing which, to our 
running over. A float-carrying lever is connected by a| mind, detracts from the value and interest of the book. 
When the 
F mehythe wena Se bn met poo the float; THE Risk AND DEVELOPMENT OF OR- 
drops, so that the remaming liquid in the funnel flows GANIC CHEMISTRY. By Carl Schor- 
into the receptacle, the fannel and float having been cor- lemmer. Revised edition. Edited 
respondingly gauged. by Arthur Swmithells. London and 
ew York: Macmillan & Co. 1894, 
EcrAsEeuR. — Michael MeNalley, St. Pp. xxiv, 280. Price $1.60. 
Louis, Mo. This invention relates to a gelding device 
| involving ligatures attached to an adjustable holder, the er ar peeing erpaie map ad 
| ligntare aciier and cperating doviens Ualng s0 cxe- This work, which is in some sense a posthumous one, 
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other paw! in engagement with the ratchet the screw | % the bed plate will last for years, while the soles can be | structed that it may be conveniently and effectively and has had a careful-revision by Professor Smithells, 


is reversed. It is a «trong and easily operated jack by changed to suit the going. The leather and rubber sole | manipulated. 


which a rail may be quickly and easily arranged. 
Mechanical, 


Nut Lock.—George E. Smouse, Ever- 
ett, Pa. According t this improvement a key and 
ratchet are employed to adjastably bold the nut from un- 





prevent jar to the hoof and give a firm foothold, and the 
sharpened steel sole gives a firm foothold on ice or 
packed snow. No nails are used to split the hoof. 


BRAKE For InK ROLLERS. — Emil 
Meier, New York City. This is an inexpensive spring 
brake attachment more particularly designed for appli- 
cation to the ordinary angle or distributing rollers of 





really makes most i sting ding. The subject of 

DRENCHING BortTLE.—John T. Tur- | organic chemistry is given in form, with dates of dis- 
ner, Jamestown, North Dakota. This bottle has a large | covery, notes of discoverers, and of their work, so as to 
bottom and contracted outlet, a protecting covering | make a consecutive treatment of the subject. As an ex- 
closely fitting and inclosing the bottle, while a funnel is | ample of the careful editing, we will particularly remark 
adapted to enter the smaller end of the bottle when its/ on the fullness of two indexes, one an index of authors’ 
| cap is removed. It is designed for conveniently dosing | names, the other the index of subjects; authors, of 
an animal without spiiling the medicine. course, is to be interpreted as authors of various discov- 
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eries, not merely of books. A beautiful photogravure of 
Professor Schoriemmer is used as frontispiece. While 
“Chemistry is, in many ways, a the pres- 
ent work will be found a most valuable contribution to 
chemistry from an almost new aspect. 


Tar TELEPHONE HANDBOOK. By 
flerbert Laws Webb. Chicago, Ill. : 
Electrician Pee. Company. 
1894. Pp. 146. 

This little book is quite clearly described by its title. 
It is compactly printed, adequately illustrated and con- 
tains an index. The subject is not very deeply gone 
into, and we believe its descriptions of telephone prac- 
tice, with the accompanying diagrams, will be of interest 


«and value to many. 


MANUAL OF Puysico CHEMICAL MEAs- 
UREMENTS. By Wilhelm Ostwald. 
Translated by James Walker. Lon- 
don and New York: Maemillan & Co. 
1894. Pp. xii, 255. Price $2.25. 

This admirable work on measurements derives inter- 
est from being, in a great measure, a description of ex- 
periments. It is an excellent illustration of what we are 
growing to recognize as German thoroughness, all the 
minor points of the work being as closely considered as 
the other portions. It differs from recent works on the 
same subject that we have had to review in precisely this 
thoroughness and in the utilization of the best methods 
rather than the simplest methods, the latter attaining, to 
our minds, often an almost vicious importance in the 
American treatment of inductive work in science. In | 
this work the author designs to tell how work can 
well done, not merely how the mere forms of work can 
gone through most readily. 


2" Any of the above books may be purchased through 
this office. Send for new book catalogue just pub 
lished. Monn & Co., 361 Broadway, New York, 


SEs 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


DECEMBER, 1894.—(No, 110.) 


TABLE OF CONTENTS. 


1. Plate in colors, showing a residenee at Bronxwood 
Park, N. Y. Two perspective elevations and floor 
plans. Cost complete $3,500. A picturesque de- 
sign. Mr. Chas. N. Hoar, architect, New York 
City. 

2. Elegant plate in colors, showing a residence at Ches- 
ter Hill, Mt, Vernon, N. ¥Y. Two perspective ele- 
vations and floor plans. An attractive design in 
the Colonial style. Messrs. Rossiter & Wright, 
architects, New York City. 

3. A cottage at Mt. Vernon, N. Y., erected at a cost of 
$4,500. Perspective elevations and floor plans. 
Mr. Walter F. Stickles, architect, Mt. Vernon, 
N.Y. An attractive design. 

4. The handsome residence of W. K. Clarkson, Esq., 
Brooklyn, N. Y., erected at a cost of $15,000. Two 
perspective elevations and floor plans. Messrs. J. 
C. Cady & Co., architects, New York City. 

5. A residence of moderate cost at Bronxwood Park, N. 
Y¥. Perspective elevation and floor plans. Mr. A. 
F. Leicht, architect, New York City. A pleasing 
design. 

6. The residence of W. D. Love, Esq., at Bronxwood 
Park, N. Y. Two perspective elevations and floor 
plans. Mr. W. H. Cable, architect, New York 
City. A neat design treated in the Queen Anne 
style. 

7. A Colonial residence at Flatbush, L. L., erected ata 
cost of $7,500. Two perspective elevations and | 
floor plans. Mr. John J. Petit, architect, Brook- 
lyn, N. Y. 

8. A residence at Mt. Vernon, N. Y. Two perspective 
elevations and floor plans. A pleasing design in 








the Colonial style. Mr. Chas. E. Miller, architect, | 


New York City. 

9. A picturesque and well appointed residence at Belle 
Haven, Conn., recently erected for E. C. Converse, 
Esq. Four perspective elevations and floor plans. 


An excellent design. Mr. Brace Price, architect, , 


New York City, 

10. A Colonial cottage at Bayonne, N.J., recently erected 
for Joseph Thomas, Esq., at acost complete $2,700. 
Perspective elevation and floor plan. Mr. A. C. 
Longyear, architect, New York City. 

11. Miscellaneous contents.—Hints to readers. —The edu- 
cation of customers.—[low to catch contracts.— 
The latest and best designs for houses.—Diamond 
cement plaster.—Prescrving metals in roofs, 
bridges, etc.—A perfect roofing material.—Stamped 
metal ceilings, illustrated.—_New wood stains.— 
Woodwork vs. flame.—Ebonizing wood.—A stove 
for heating water, illustrated. Columbian Expo- 
sition award for copper and brass goods,—An im- 
proved band saw file, illustrated.—How to move 
large maples.— Value of coverings for steam pipes. 
—Watering garden plants.—Earthquake effect on 
brick buildings.—The trouble New York builders 
have.—Foothold on pavements —Milwaukee water 
elevator, illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
% cents. Forty large quarto pages, equal to about 
two hundred ordincry book pages; forming, practi- 
cally, a large and splendid Magazine OF ARcurTEc- 


The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Larezst CrrcuLaTion 


“se .0f any Architectural Publication in the world. Sold by 


all newadealers. MUNN & CO., Pustisuers, 
361 Broadway, New York. 





Scientific 


BWusiness and Personal. 


Ths charge jor Insertion wader thie head te One Deller a tine 
Jor each imsertion ; about eight words to a line. Adver- 
tasernents must be recewed at puoiicatwn office as cariy as 
ne steve. denbenabesiace ams entre a 


“UC. 8.” metal polish. Indianapolis. gaugins ous 
Model engives, parts. E. Payson Ryder, Brooklyn.N.Y. 


Save 100 per cent every @ days. How? Use our loose 
puliey oiler. Kridler Mfg. Co., Grand Rapids, Mich. 


Screw machines, milling macnimes, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 


Theoretical and Practical Ammonia Refrigeration. J. 
J. Redwood. Lllustrated, tables. Cloth (in the press), 
$1. Spon & Chamberiain, 12 Cortiandt 8t., New York. 


‘The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail. 4; Munn & (o., publishers, 361 Broadway, N. Y. 


Woven wire brushes.—The Belknap Motor Co., of 
Portiand, Me. are the patentees and manufacturers of 
the best woven wire commutator brush on the market. 


Competent persons who demre agencies for a new 
popular book, of ready sale, witb handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 


The Imperia) Power Building, of Pittsburg, Pa. will 
| be completed March 1. It is anew, eight story factory 
| building, fitted up as a model plant. with the finest ma- 
be | chinery, electric dynamos and motors obtainable, mak- 
ing it desirable for manufacturers. The proprietor pro- 

poses to rent space as may be required by a manufac- 
turer. Each floor contains 7,{0) square feet, capable of 
subdivision, with exterior winduws all around and power 
and appliances to meet any wants and give conveniences 
not obtainable elsewhere. Located in the heart of the 
city, within thirty feet of the Pennsylvania R. R. freight 
depot. Manufacturers desiring to lessen expenses and 
be surrounded by every conventence should address J. 
J. Vendergrift. Pittsburg, Pa. 


t® Send for new and compete catalogue of Scientific 
and other Books for sale by Munn & Co., %1 Broadway, 
New York. Free on application. 
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| HINTS TO CORRESPONDENTS. 


Names and Address must letters, 
paid thereto The ie is for our 
information and not for pu 
wr — articles a should 
ve date of paper or num question. 
——— not Conwerel fe teaapegiie 
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Special Written leformat on on matters of 

rather than general interest cannot be 
remuneration. 


American. 


root of sum of square of chord and four times square of 
versed sine by ten times square of versed sine ; divide this 
product by sum of fifteen times square of chord and 
thirty-three times square of versed sine; then add 
this quotient to twice chord of half arc, and sum will 








give length of arc very nearly. This rule is worked out 
with an example in Haewell’s “ Engineer's Pocket Book,” JON & WB: Giistrap.... 5a.All 
chapter on mensuration, $4 by mail. Button setting set ting ta. ‘tae | loader ford ow ann 
Tis cnn cn cea tteeeands te can rGhennrséios Gakesse ssbb 5 
(6320) G. W. asks: How long would a Calcining apparat us, q W. 6. Phares ce. P wennncaseess vane 


Camera 
tank containing ten cubic feet of compressed air, at a =. See Oil can. 


pressure of two hundred pounds, run a one-half horse 


Car air brake, street, 
power motor? What would be the most suitable motor “ar attachment. = a 


to use in this connection ? What power would a twelve 
foot windmill d_velop at 50 revolutions per minute? A. 


At 200 Jb. pressure the cylinder will contam 144% volumes | Car 


or 148! cubic feet of free air. It requires 12 to14 cubic 
feet of free air per horse power in smal! engines, so that 
the time could not exceed a 10 minute run, unless the 


air can be heated before entering the engine to about | Car, dump 


300° Fah., when the time could be extended to 15 minutes. 


er, . » 5. eee 
The most economical form of steam engine is the best he F. - Rane 
8a . A. 


air motor. A well designed windmull of the size and 
at the speed named should develop 14 horse power. 





nal, sewer, and rain gauge or metor, self-re- 
cording, A. J. Grover... ... occ. cccccsscncesveees 
Jageen 4, Holmes........... 





























Sat counting. Gin Meewhsaencesecens gupreesesceses eves . 
upli éraucht tron for, J. Timms. . .. 680,211 
Car. dumping: We (580,198, 50,199 
out: mat and express, F Gur wel tenis 
‘ar . 630,228 
ety 580,17 
starter, T. C. Wright . 530,100 

rs, switch operating device ‘fort tram, A. C. L 

___ Serres . Ome 
Carpet fastener, P. Bckman.......... 596,096 


(6821) G. W. P. writes: My line wire | Carriage and cradie, combined ebila’s, O. Orr...... Bae 


terminates at each end in a tensional diaphragm of raw pt we ag ee, 


age Or Wi um ina, © J. Jobnaton.. 
er. Lathe carrier. 


rrier. hoa carrier, Trace cargiee 


hide for signaling purposes, the wire being . Cas' fing molten material, apparatus for, G 


from loops of hemp cord, instead of using the usual in- CF Raaken Cn $30.47 
sula insulation secured ling, tireproc AES. dxshnenanindgalied<s . 530, 

fore, the being by the perfect | Coiling plate J, W, Chamberisia. 0 530,504 

dryness of everything in this climate for most of the year. Cement. manufacturing hydraulic, G. W. A. mace 
ich dkkntiadbonbust Gibke 6eétbecnneaseethe coveetbs , 


1. Would such an arrangement hinder the working of 
the telephone over the same wire? A. Your line will 
answer, we think, for electric telephoning. 2. Does an 
iron pump stock furnish an efficient grounding medium, 
the supply pipe of course ending in water? A. Yes. 


(6822) F. C. W. asks : How can I change 
the shape of a piece of aluminum ? Can it be melted and 


‘oset. 
cast in moulds the same as lead, or will it have to be Gluteh, friction, J. Hartmers................... 


worked the same as wrought iron’ A. Aluminum can 
be hammered, rolled, and drawn the same as brass, 
only requiring more frequent annealing, which should 
be at low temperatures, 400° Fah. makes it soft enough 


for ordinary working. It can be easily cast in iron moulds | Condenser, vapor, A. Ain t ankle. 


for ingots, and in sand moulds with patterns; an ordinary 


plaumbago crucible is used ; flux is not needed, but com- | Core i, collapsibie, J. W. ‘Holmes: m . 500,108 
— salt only is used when scrap metal is to be aoery Commies ——— supports. comb! ned window. : 





saiherate cent tor examination should be distinctly 
marked or labeled. 





(6317) W. 8S. asks: 1. What is the 
horse power of a cylinder of steel 3 inches long, 314 inches 
| wide, revolving at the speed of 15,000 revolutions a 
pomerctmtpladece meen What must the speed of the 
cylinder be to generate 1 horse power? Is it true that 
the higher the speed, the less power you get? If it is 
| true, how is it that the De Laval steam turbine generates 
| 20 horse power at 30,000 revolutions a minate ’ A. The 
| solid cylinder while revolving at the high velocity stated 
would have 244 horse power by its momentum alone, 
which would diminish to 0 in a few moments by the giv- 
ing out of its unsustained power. A little less than one- 
half the speed will be equal to one horse power under 
the same conditions. The power derived from momen- 
tum of a mass or weighty body increases with velocity, 
and when the velocity is sustained by a power, as in an 
electric motor, [steam turbine, or impact water wheel, 
the power is also sustained in terms of the factors of 

tum and velocity. 


(6318) M. H. J. writes: Will you please 
inform me what will be the effect of loose steam turned 
in one of the patent drying kilns in case ofa fire? I 
refer ito drying kilns such as are built by the 
Sturtevant Dry Kiln Company, the Reliance Patent 
Dry Kiln Company, and the Standard Dry Kiln Com- 
pany. A. Steam is an extinguisher of flame, and if turned 
into a drying kiln on fire. will extinguish the flame, and 
finally extinguish the ignited wood, if kept on long 
enough, and the kiln thoroughly saturated with wet 
steam. The only difficulty that might arise will be in 
turning off steam before the ignited wood is cooled, 
when the admission of air may again start the flame. 


(6319) E. R. asks: Why is it that brick 
chimneys always lean toward the north after they have 
been several years built ? Also, how to find the length of 
the ontside line of a segment of a circle when the length 
of the chord and rise of arc are known. A. Mortar in 
walls and chimneys is subject to change of constituents 
by the presence of moisture and carbonic acid gas in the 
atmosphere. The mortar, which at first isa hydrate of 
lime and sand, gradually changes to a carbonate in its 
lime element ; thereby increasing its bulk to a small ex- 
tent. On the storm-wet sides of chimneys subject to re- 
peated changes of temperature by sunshine, the process 
of the elemental change probably goes on somewhat 
faster than on the shady side; which, with the additional 
change due toa slight disintegration of the mortar by 
the continual change of temperature on the sunny side, 
gradually lifts one side faster than the other, producing 
the observed cant in chimneys and columns. The in- 
ternal heat of a chimney cannot be assigned asa cause 
of anequal expansion of the sides, becanse it is of equal 
effect on all sides. For length of arc, multiply square 


























laws and practice on both continents, and to possess un- | 

















Chair. 
(pats, W. Daniels 


See Surgical chair, 





eck marker, C. H. Coggeshall 
ure, making emulsions in, D. H. 





eese manu , 
eT ee ‘ . 
Gaemner cow! or ventilator, M. H. Ingalis....... . 530,418 

buncbing machine, K. Bart . 590,204 
Slear mould, end opening wooden, N. Du Brai.. . 630,408 
reuit breaker ree. H. Klein. . ~sesee 680,480 
Cireuit closer, H. ¥ Bivecceccevcccconese . e014 
2 leaner. See Catton roo 
Water closet. 

630,389 
Coffee percolator, {fl EES 

Coffee, a ete., device for steaming. ¥. Horn- 
berg! . 680,808 

Co + pt tor turning over tips of stand- 
up, A. W. Ss ay P. seeuveetubeddeban ese 590,001 
Composing stick. J. A. Keyes............... . 630,428 
Sebhaaes 580.300 

Confectionery into moulds, machine eal deposit. 
ing, L. Hirsechfeld....... . Oat 


Cotton cleaner, “Hie aber a We igs aadesne ; 7] 
. m 0 pqnere., of <i for, 0 ~- Wer 530,27 
i022, 1S sata: bare fou storage |Cage © ie 
eac’ square ve ‘ t Counting mee ne, 8. one O8OS 
Coupli ie waste Thili couplin 
is the best kind of battery, and how many would it take Creamer, contrif 1,0. mt Coeetian vin. aaienni 7 
to charge them’ I have used gravity battery and found | ¢ ee ock or ore crusher. Stone 
crus! 
it very unsatisfactory. A. You will require a current of | « urrent motor and operating same, alternating. a 
3 amperes to charge your battery. You may use a bi- ide GUTTMAN, «woos os snes pe pane neue ccereees 
Curtain fixture, Bergsiresser & Mignot........ -) O73 
chromate battery for the purpose. It is better to use a Cutter head support, A. Kendig 5. - ba.eer 
engine. electric, J effer 530,34 
mechanically generated current for economical reasons. Die. See Screw cutting Ge. 7. 
The gravity battery is cheaper than the bichromate, but is Diager. See Putato digger. 
much slower Directory post and call box, J. T. shennes dedotada 530,080 
; ohn A eo re ag Cooper... nobBcesens page 
or ¢ risbie oe eee ceecveeeee a0, if 
time should| (6824) G. A. W. F. asks: How many Door h nger. A. 0. Thornton. 4 ia ssdcaiestaded be. 
or or shutter, treproo 4 essler. eH), 
and what gases enter into the composition of air? Ie! Door, ending. L, a. We ave aS ‘ bou.sts 
there alleged disco door spring and chec y JAP880 n. 0.230 
any treth in the wery of @ third ans os Doors, ~ bracket and wedge for sliding, Ww. 
: a component part of air, in addition to those now recog- orev ie 4 open rete a 530,182 
ertised | wiridae — and operating a echanism, 
adv nized, viz., oxygen and nitrogen? A. We refer you to Jot os ee © a ae 
our SuprpLement, No. 977, Chemistry at the British Drawins avparat us, Van Weak. H, Eppers.. . pe 
. namo regulator, jan 
Association,” for some notes on the new gas, one of the | EXUCational appliance, A. Patt * Sores 
most interesting discoveries of the year. Electric conversion system, i. Guti mann. 590,178 
Electric 7 ht fixture, H. Horn... sens 500,343 
fi 1 Electric lighting circuits service end, cut-out. 
and switch box for. J. Van Vieck 590,141 
TO INVENTORS Electric machine, JEN, i x “MeLeod. , 630,235 
Electric aues bines, brush for cyueme, P. J. ¢ 
An experience of nearly fifty years, and the preparation INID. «nn cenapeescapselbeianiine 530,088 
of more than one pundred thousand applications for va~/ Hlectric meter. en Bate? 
tents at home and abroad, enable us to understand the | piectric switeh, J. M. Cronin............... 590.472 
Electric switch, |. W. Uliman. 630,298 


——— distribution with ‘storage | batteries, 


equaled facilities for procuring patents everywhere. A 4 —- 
stem of, Bh. Kuchenmeister...... 580,432 
synopsis of the patent laws of the United States and all | ~) meter, B. Westou..,............,. BOOMS 
foreign countries may be had on ication, and persons | Electromotors, method of and — for operat- 
lating th y t “ppl eith 1 | ing and controlling, ©. Modereg — 500.114 
contemplating the securing of patents, erat home or | mieyator. See Grain elevator. ley elevator. 
abroad, are invited to write to this office for prices, | | Sovetue, "4 noone. -< ‘“ : ‘“ 580,273 
” ngine. m eng ne. ae eng ne. *e- 
which are low, in accordance with the times and our ex troleum, gas, or ol] engine. Steam 6 ngine. 
tensive facilities for conducting the business. Address | gngine crosshead, J. Begt trap... : 536,320 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- Stapenses dieoat, poe - ane ia as ve ce eee foros 
cavator scoop, or shove hew...... S302 
way, New York. Excavator shovel or scoop, R. Thew...... voee» 080,210 
ee Faucet bung, D. iisdbesebhendeastdevcetcoosde $90.25 
Feedwater <. a0 Cc. B. erp acne 530,388 
Fence, R. J. Carr....... . 590,391 
INDEX OF INVENTIONS Fence, wire, seoneld * Pennings. 530, 284 
Fence, wire. . »  Wateg? oe 590,250 
Fender. tng: © ‘ar fener. 
sine for Oo . BOING 
Wor which Letters Patent of the | filter barrel, NH. Cone. ne A: Wee 
Fire extinguisher, Moore & Gardiner... 530.440 
United States were Granted Fire extinguishing apparatus, H. D. Kramer... 530,431 
Fire sh or era net, bi anoarets ot. + K. Manning .. 80,191 
Fish or crab =e on oa S Pansesobwes . 580,156 
December 4, 1894 Fish trap, W. M. MeKengie............ ‘ 590,444 
? Flower box, oy atte ssusdsobcocodes ovesecce GEE 
| ventilating. F. Lan c + SE VEE LIT POR 630,228 
ne metals. oe. ydraulic apparatus for, 
AND BACH BEARING THAT DATE. | He Pie voles, mule sbparai 590,812 
Frame. See Mosaults net frame. 
Funnel, automatic, H. I. Keimer.................. . 586,228 
(See note at end of list about copies of these patents.) Ferpace. ler furnace. Soldering iron 
urn, 
Furnace, G. Maag.. -»» 530,489 
Ad or other sign, R. Penton penenenss 590,226 | Furnaces, means for promoting combustion ia. J. 
Aeria) na’ on, apparatus for, N. H. Borwteidi 530,219 B. Davids......... 530,200 
Afr, for a Ly compressed, E. Furnaces, stoker for engine, ‘EK. T. McWhorter... 540117 
Ni 530,118 | Gauge. See Rain gauge 
| i Gb. MIN: Sew abbas eden cbascepccessecese -. 530,468 
Galvanizing apparatus, G. G. McMurtry ... 0491 
Gar e -_ 1 nee waste RRS vtiliaing, WN. 
B. Powter....... ° 580,198 
Gas e oo T. H. & 3.7. 4. Paul.. 580,287 
Gas holder, H. Muller. ................44. . 580,284 
Gate ridge gate. 
Generator. See Uxygen generator. 
, peecusinn flat objects of. P. Sievert 580,289 
Glassware, epparatus for cutting, J. Lobet 5), 180 
Grain binder kuvtter mechanism, Fairbank & 
acc crcasgencccecsonepage epeeee ° «veces SOA 
Grain elevator, Hendricks & _Foreythe énqgaeses ‘ 530,267 
Grain separator, P. R. Lanier....... sedico ee ED 
Grinding wR Cc. H, Trask ohmic 5a0, 202 
Grip wheel, A. J. KR i tenccsdibhands 590,383 
Juard. See “ths safety guard. Keyhole guard. 
Lathe guard. 
Gun, breakdewn, A. Balensiefer ww) 467 
Gun, breakdown, M.& Barker..... srecccess CEDSED 
Gutter forming taachine, ¥. A. Juergens..... 630,275 
r. yor Damper. 
Harness, J. Paszkowski.....................000. 530,123 
seamen 650,461 





Harness, W. H. Sanborn 
slerventer 


Harvester, © corn, A 
Harvester, corn. J. ye. Newell.. 


408 | Hinge, « combination tok, E. Landgren. .... ; 
429 | Hinge, lock, J. Ashton . = . 680,577 
Hitehing strap, F. Sweetland. 

Horses, bot water bandages for ‘treating. R. Bus- 


tin 
Hose. ia towers, means for r suspending, L. W. 


attachment, self-binding, W. A. Wil- 


. Ellinwood 





Harvester, corn, C, Scheetz........... . 
ewes, grain bindine, L.. Miller........... 200use * BRO. 
Harvester, potede, (. Christianson. ............. 630,305 
Hay elevator, W Londen....... Jonumabee tee 630,282 
Hay tedder, W N. Whiteley... 580,147 
Heater. See Lunch heater. 
Heating botler, 8. Bartley. 490,155 
Heating device, A. Burkart-stalder.. 630,30) 
Heel stiffener machine, N. J. Simonds... 530, 162 
530, 436 


580,085 
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Ice, apparatus for subdividing blocks of, L. 





Puse . O17 
Ioe making apparatus, Church & Reeve . BAM 
loe rink, F Unsold . . mie 
Hiusion LAW. P. Rusenrwey . 

2 4 A. Cypoers 630, 165 

t See Enwine ydicator. Traim,time in- 
dteator. 
inhaler, Boeager & Dotterwetels.... .......ceeeeee+s 530,321 
Injector, W. B. Dodge . 580,476 


Insalating covering for refrigerative purposes, 

a. T ve ~ rhees . 
Insulator, electric conductor, Croskey & Locke... 530,399 
Carnage or wagon jack. 










Jack. See Bootjac 

Jar cloeere, ( "ye 7 . .° vee S190 

Joint. See Drawbridge joimt. le join 

Joints, tube for eae in expansion, ‘d ae . 530,006 

Journal bearing. J L FORSBGR. ooo cccccecoccceccese Sa0274 

Key. See Telegraph key 

Keyhole guard W. Schumacher... .......0+.+++« 30, 206, 
: rating, C. 8. Maddock........ . 


1 or other articles, egpasetus ond 
rdening, Johostoo & Gray cece 
Ladder attachment, T. Wilkins 

Lamp, Deelie & Von Glahba 

Lamp, miner's safety, C. Wolf 

Lamp suspending device, F, Rbind . 
Lathe carrier, B. C. Kamareh noweeoagt 4 





Lathe guard, R. §. Peabody . BOs 
Lathes, polis! bing device for spoke H. Joaiin.. 530,110 | 
Linemen’s use, tool for, Smith & Slishier secee 530.361 
Loading appar on H. Aiken ~ S80, 285 


Look, A. M. Coan 

Lock. See Bicycle tantern lock. Nut jock. Nut 
w bolt lock 

Lochs, mechanism ik 
Smyth 

Loom ploker ci 

Loom shuttle 


w detecting opening of, C. 

--- O18 
ck, H. R. Mathews S48 
~threading, J. B. Daudelin. .. = 
G. FP, Hall 









Luggage carrier, one 

Lunch heater, A. L. White * Sakae 

Matches, toothpicks, ete.. machine for peeeeees 
splints for, Benham & Barlow .. 2 | 


Matrix making machine, M. Lane S80,27% 
Measure and square, combined tape, A. E. Krebs. SaLtiT 
Measuring machine, cordage, J. D. Boatwright BO 
Metal bars, machine for bending flanged, w. 


Metal bars, machine for bending flanged, A. J. 

Moxham . 

Metal bars. machine for bending Gunged, w. 
Kaymood .. 30208 

Metal, means for joining e¢ges of sheet, ‘strip, 
and plate, ¥. A. Willtams 3M 


Metal plates, feeding device for apparatus: for 
coating, &. Y. Buckman 









«to imitation of faience, Guang, 4. “Hop- 
r - 
See Electric mete 
Mili. See Rolling mill Rubber mixing mill. | 
Milling cutters, manufacture of, C. C. Tyler 580,213 
Milling cutters, method of and apparatas for | 
making, ¢ Tyler 212 
Mines, prev ue Graught tn coal, BR. A. Pittany.. 530,463 | 
Mould. See Cigar moulk 
Moutter’s apparatus, A. K. Beckwith , - = 
Mordant, & L Pi kles sete aR 
Mosquito net frame, ©. P. Dieco ‘ Sa 16d 
Motor See Current motor Kiectric motor. 
Retary motor. Steam motor 
Mowers, grass catcher for lawn, J. A. Bubier...... S00,084 
Musical instrument attachment, L. Utt eee Ff 
Na G. White seveeece O80,258 
D. Stanley ose oe OO 
wk. F. B. Bradiey occceccccoe GEE 
Nut. vehicie axie, F. BR. Boss 9 seecced GEE 
Ol can, F. B. Smith eoee SU. 


Oxygen generator and holder, G. B. Prowse....... 580458 
Oyster tongs, B. F “Leary eens OD 
Packing, piston rod, A. B. Kay 
Packing, pieton rod, T. Keene 
Padioek, ¥. Raymond 

Pantaloons prot e 
Paper box, H. ¢ 







. T. @ Arcourt 











Paper box, J. P eee 500,299 | 
Paper feeding me », H. B. Cooley et al ‘ SOA | 
Pareel carrier. L. Weiss . 580,215 | 
Pasting machine G. A. T. Spooner . ey S12 | 
Pavement of plastic composition, J. H. Amies ~ S007? | 
Pencil sharpener. B. Ranmay sees wi Ad 
Petroleum, gas. or oil engine, L. Crebessac * 5a ty 
Pianos, repeating mechanism for, #. Lindner 

Pianter, check row corn, J. F. De Jarnatt.......... 
Planter, corn, G. W. Campbell... ..........-.«««eess 
Planter, corn or cotton, M. Brown ones GBO256 | 
Piate holder, ¥. Flammwane . S00 


Plow potut, T. Prentice 580,452 | 
Plow points, mechanism for shaping the welding | 


Post See Directory post 
Potatw digwer, T. Domebo............. ...«seneeese 
Pocato se parati ne and cleaning mac nine, Sutter 
& Sbepard ° cocees G 

Power. See Water power. 
Pressure regulator, fluid, J. Olson 
Primary battery, C. W. De Mott.. 
Primary battery, J. Hubbell 
Printers make-ready, (. Sears 


Printer’s qaoin, J. F. Perry oe 

Printing device, hand, Fowler & Whitney 

Printing machine, bed and cylinder, W. yet ~ 580, Ss 
Printing machine feeder, G. R. Clacke O39 


Printing machines, stretching apparatus for car 

too biock, W. Weatwell . 590,373 
Printing plate aad base, A. G. Wade «+e. BOT 
Protector. see Pantaloons protector 
Pruning shears EfMoager & Metager cvccccecess SRAM 
Pulley, M. B. Lorah Ty 
i elateh and shaft coupling, automatic, L. 

Elliott 5a0,901 

Pump, air, A. Heller oe + 580,108 
Pamp attachment, A. Meuser 
Pu ens compressing, ‘T. Farnsworth 
Pu oll well, A. Kosenkranz 
Pamp vaive, T. C. Munger 
Purifier and aerator, J. & T. F. Newty : 
Radiator, steam or hot water, J. D. Young. 
Railway block signal, C. H. Sherwood 
Railway condait, 














ectric, M. |. Martin 


Raliway crossing, A.J. Moxham 7 | Beer, Indianapolis Brewing Compan 
Kallway bead and drawing frame, Sharples «& Beer, lager, Joseph art Brewing Company . Bi Mi x. visi ie “GOVERKOR C.. lowa. 
> Seell oe boas ~ in Beverages, serages. 3 . Heinzerling............. : 1] 
aiiway rati hh warra “ . 5 cycies, KE. ton scecececces “* « ‘Ou U 
Railway. ship, Sebilict & Weidknecht 530 45 | Bicycles, ladies’, BE. B. Preston............. ~.. 0571 SLEC rRO MOTOR. SIMPLE. HOW TO 
Ra/iway signals, mechanical trip for,C. A. Ham- _ Bread, F. Westernman.... By G. M. Roptine.—_Desarigtien of asmall electro 
mond --eee+ S804 | Cakes, biscuits, bread, and confectionery, McVitie motor devired and constructed with & view to assisting 
Railway signaling, electric, W. Daves odes 580,088 | EAI stc detamusentansadnaneaaalaaetaeaeinad amateurs to make a motor wnich might be driven witn 
Railway supply system, electric, J. J. Green...... 580,482 | Candies, conserves, confections, cough drops, and | advantage by a current derived from a battery, and 
Raltway switeh, C. BH. Bimke escvecceccece Sa, chewing cum, Mull & Underwood................ 2,501 | which would have sutticiens poner Ss to operate a foot 
Railway system, electric, D. Magon..........+.-++. £80,192 | Canned salmon, Alaska Packers’ Associatio: lathe or any machine requiring not over one man power. 
Railway track, A. C. Mather - BO13 | to 26,618 | ‘\\ ith 11 figures Contained in ¥ ry: AMEKICAN 
Raliwaya, seif-\ubricating contact bar for electric, | Cigarette w made of wheat straw, . ahd ee | No. , Ble RL Price 10 cents. To be bad at 
F. WON. B. Haye - 530,416 Anonyme d’Explottation des Papetert tice and from al 
pate aange ne - recordina, A. J cc sic" 4" 500,58 | AEE Tl oc itnnncenmnnisanieasencnnseotaniddain 
sceptacie and adjustable seat, combined . | Clocks, Wm. L. Gilbert Clock Company... 5,59 | 
Boyd . . Clothing, men’s outer, F. L. Dunne........ sesceeee 25,508 ARMSTRONG’ 8 sd PIPE * THREADING 
Rocecder Sew Sisnal ree order ‘Time recorder. ones lozenges, G. J. .—r gonnsecseeceee ~~ 6579 
ea2uiator. See Oynemo regulate ater stailine pictures, A. Von © otzhausen 26,572 
regulator Pressure regulator. Insinfecting and deodorizing preparations, Odol CUTTING.OFF M BACHINES 
Rein supporter, R. Stanhope cevcceeee. GRIM Company . Be Both Hand and 
Ribbon reverse, automatic, F. P. Stiles............ 590,365 | Gioves and mittens, Taylor, Son & Co mpany 26,562 


Ring. See Thread cutting ring 


Riveting machine, P. A. Cuenot... oo 530,162 
Rock or ore crusher, BR. D. & P. W. Gates +e OI 
Roll boiders, tension apo | for, T. M. Clark . RA 
Rotls, driving live, M. Garland ‘ 580,338 
Rolling mill, plate, W. H. Maddock.... O12 


Rolling sheet metal, method of and apparatus 
for, 8. A. Davis core § 


Roofs, grappling device for, D. J. Donovan........ 1, 
Kotary boit, T. Stevens ... SA 
Rotary motor. Delaitre & Bruckert cececesesee SNE 
Rubber mixing mili, &. fF. Bragg ° 5) 157 
Sash fastener, J. G. Fox - Oe 
Sash bolder and fastener, Cc. W. Ammerman 50,078 
Saw blades, machine for cutting ‘coth recesses 

in, F. J. G. Prombhott - ROT 
Seefeld, painter's, #. A. Brooks a 
Beale, spring, ©. Spencer : Mom 


Bereen. See Window screen. 


Screening apparatus, list! & Susky 500,261, 530.992 
Serew cutting die, separable, R. Dow 

Screw making machine, KR Dwell . Ra 
Serew making machine, B.C. Henn eves Sa 180 
Heam. fannie, W. F Beardsalce . O28 
Sell. fastening box, (. Heinrich a ‘eo . BOs 
Separator. See Grain separator. 

Sewing machine, J. BE. Bertrand 

Sewing machine, P. L. Cox § 

fe ing machine guide, C. H. Foster ~» O18 


4owing machine shuttle, P. Diebi 
~ewtng machines, antomatic stop-action for, J 
Faust -. 0.2m 
Shaft attachment for buggies, H. G. Vanghan.... 530,261 
Shafts, device for -ecuriag catters of other arti- 
utary WwW. Lb, Orentt - 
« Pruning sf eare 
Bhecc metal plates. machine for cutting, 8. hes 








Brekman . ae 
®heif, folding. H. A. Payne . eee SDS | 
Shovel. Bee Excavaior shovel. 

Shutter fastening, ©. Weemann, Jr................ 530.144 


Sicnal. See Katiway block sig 

‘ignas apparatus, \. &. tram ley 

Sicnal recorder, whietie, C, K. Ongley 
Noyes 


5a, 374 | Sugar wagon box, G. p 2. 





| Picture frame, R. Liebmann. 





Wldvertisements. 
















act — 2 : apna 6 6 Fea 
goae or arc we ——s poontenenn i x : - aa ORDINARY RATES. 
— ‘machine bobbin nin holder, 1 Inetde Page, each insertion - - 75.centea tne 
Sprinkier, R. B. Van Dyke...........++00+e0+ eovcess s90464| Back Page. each insertion - - - - $1.00 a 
Stamp or envelope moistener, A. 580), 135 = yA For some classes L— Fy Advertisements, Special yom 
| bo! ler, vaaaeen * . W- ,e eocee eee 
SORE ORENEO, ne: WW Willey. The aun a agace line—abont eight 
Steam motor, mm a Den - H. Willey... worus per line. ores moth notice ir &- noe the width of the line, 
Steering wear, J ABER. ... oc cvcccceccescccecs and is set in type. ¥ ‘Engravings may head adver- 
Stone crusber, Carman & Gates............. ade sate par apase fine, BY Eneasure- 


g 


tisements 

ment, as . A letter Advertisements must 
received at Publicat as Thursday 
morning to 


| Stone, ore, ete., machine for. crushing, 
—- Office as early 
appear in the following week's issue. 


| Stone sawing machines, guide ‘lamp for, H. W. 
Rightmyer éamevee 
Stove door knob, W. Ww. 
| Stove, cas, W. A. Todd 








Patent Foot Power Machinery 
Complete Outfits. 








putaten) ~~" fF. BE. 

Stipe r ay cam tor, @. Adama SHUN. eee San gaccentaly tompete et 

a: Se Race atta | eae ARP Weenie 
Telept ne swite ongue 8 \ ~ RG | 

Switch attac mqens, C Utson 530.448 coe BO ING achinery, 













est and mm 
Syringe, P. GO. Laskey eee Shop Use, also for Industrial 
Telegraph key, L. D Biiss. Home etc. 
Teleph one exchange system, R. Callender. . 


free. 
anenece Falls Mfg. Co. 
Water Street, Seneca 





Telephone switch, R. Callender..........--.-+ ose 
Telephone switch. Sirombes P Cores negnne e ao N. ¥. 

Telephone transmitter, oodman. . 

Telephone transmitter, M. A. Morenouss. . 580,115 LATHES, Ey Machine Shop 
Telephone transmitter, J. T. Williams. . = saudi | Catalogue ‘ AN 2 Tosie and Supplies. 


Thill coupling, Mullins & Jackson. .. 
Thrashing machines, self-feeder for, * ¥ 
rance et al 
| Thrash.ng machines, shoe ‘attachment for, o! F. 
CONG. oc ccceseccesnccascasese 
Thread cutting ring, H. F. Ganon. 
Tie joint, W. Livingstone . 
Tie plate and rail brace, combined, 'T. R. Gabel.. 
Tie plate, extension. W. R Funk 
Tile, roofing, H. Niederiaender............ 
| Pine squares. cmstore’ %, a. ft aoa 
ime recorder, watchman’s, man 
Tire casings, mould for Sorusing, Moomy &V White- | ICE- BOATS-TH EIR CONSTRUCTION 
a . 580,19% | and Management. With working drawings, detai and 
. directions in full. Four engravings, showing mode of 
construction, Views of the two fastest ice-sailing boats 
used on the Hudson river in winter. By H. A. Horefail, 
M.E. Contained in SCIENTIFIC AMERICAN Suseee. 








“OTTO KONIGSLO} 


ZAN CLEVEL 








eat 
Tongs, F. Raymond ebtnsece 
Tongue switch, H. O'Shea... 
Tool, combination, 8. J. Johnston 
Torpedo boat, subinarine, G. C. Baker 


Toy, W. A. Hill............ sadnbtercensseutte ts MENT, 1. The same number also contains the 
Toy, A A. DERBDOT cccccccsvccccces cosccce regulations for the formation of ice-boat =- the sail- 
SE Oe Bt SE ccccasecsecscetausscect ing and management of ice-boats. Price 10 





Bop, J. WOMBGR. 60.0.2. s,ccccscceccavecees 
Trace carrier, C. C. Schwaner..... 


Train time indicator, W. M. Six... SAVE MONEY! 






Tramway, electric, H. Schwieger. .. , Do ¥ our Own Make money priat- 

Trap. See Animal trap. Fish trap. 7 ing for ers | 

Botan Tak, Bh. G PRODOWUM. ......0-.-.-ceccsscccoees 530.443 Printin Type setting easy. 

roue’, one her, hat . cocceccecoosocosntes peovear . Printed rules. 
ruck, radiator, BBO... 6. sce ceereeerceesene Press for Cards, Cir- Stamp fore: 

Trunk fastener, R. Flocke. ...........++. sccccvocese 530,406 etc, Press for aed en 
Turpentine, extracting, J.C. Schuler.............-. 530, Stall Paper, $40. to factors. 


Ty ting and setting machine, G. A. Goodson 580.481 — = 

Typewriting machine ribbon case, a. Hopkins. Sayan | | KELSEY & CO., - - MERIDEN, CONN. 
alive, bs De, GE. cn ccccsecceseeceseseses Seeeenesem 

Valve facing tool, T. Drape . 580,167 ‘ 

Valve for ‘steam’ ouanan, "main ‘slide valve and 590,000 SCIENTIFIC AM ERICAN SUPPLE- 
throttio, J, F. Devetesand AMERICAN SUPPLEMENT cap be bad at this office for 


Valve, globe, H. R. Frisbie.... 
Valve, bi! well shut-off, BE. Evans to be had of newsdealers in all parts of 


Vault, grave, J. D. Barous............<cceeeees> 
Velocipede, P. Bveritt........... 
Vending apparatus, J. A. Williams. 
Vending machine, T. 8. Wheateroft 
Voting machine, J. Mourot 530,347 
Wagon bed lifting apparatus, 0. H. Drinkwater. . 530.168 





the ° 




















| Wagon, dumping, J. C. Proctor. ............6+0: «+00 

| Waist band for ta and device for attaching and a tee G brittle ex- 
shirt waists thereto, J. Schwars...............+« 530,130 posure to the weather coal- 

estiertsasies teil 3 je rtf ae 
ashing machine, » Kno : 

Watchease turning machine, ©. E. Henriod- list to 

nt 900 000ehee cass cogbocecesegunenasbeneooeees : x ’ 

Watches, center arbor for, Jesruct & Mosher.... 530,345 = wa RE PER ICAL 

Water closet and tank, P. Harvey...........+....++ 530,308 S5 Fuite re 

Water power, W. EB. Vernon ...........ceecenescene 530,370 ew Work i ®. A. 

Wheel. See Grip wheel 

Wheel rim, A. C. Pairbamks.......... 60. -+s0+ a0 


Window screen, &. C. & W. G. 
Window sereen, J. G. Seb 

Wire tightener. M. l. Hochatetler............. eae 
Work sapport, adjustable, kt P. Davis......... 
Yoke attachment, neck, C. C. Schwaner 


AMERICAN GAS FURNACE CO. 


ELIZABETH, N. J., PATENTEES OF 
A Complete System for the generation of a 


CHEAP AND PERFECT FUEL GAS. 
GAS BLAST FURNACES, 


for all kinds of Mechanical Work, 


HIGH PRESSURE BLOWERS, ETC. 
&3™ I Wustyated Catalogues on application. 
Address, 80 NASSAU STREET, NEW YORK. 


Carpet, ©. Bia 

Carpet, A. M. Rose 2 . 

Carpet, E. G. Sauer............ . BS, Ase 
Dental cabinet, W. G. 2,862 
Fabric, woven, J. B. Morgan. 

Latrine, F. J. Torrance Pee 





DESIGNS. 











Searf pin, G. F. Greene 


Spoon, ete.. G. W. Shiebier. THE FISHER 


Shove one, be Wiha 7 ono soci laos Patent Steam ) Pump Governors 
— For steam Pumps Weting under Pressure 
TRADE MARKS. FISHER PATENT, GRAVITY GOVE GOVERNORS 
Aluminum gold knives, forks, spoons, flat, and ety ye, Give ned semana Goviess” 
Antiseptic and germicidal prepara para! t jon, F selhtnts aoe roe Pains. 





























Hams, bacon, and lard, Swift Provision on 


Hosiery, Taylor, Son & Company.................... 
Leather dressing, Jaa. 8. Mason Compan aan universally acknowledged to 
— for catarrh and similar di THE Best. $a Send for catalog. 
rmstrene Mfg. Co., 
“ridgeper 















Remedy | tor catarrh. “D.F. Smith... °... ae: ~~ 
Ribbons, : | etree a a aii Re ae a See 
eibons, ie 4. A. sce prirseccce a. we 568 e o 
r ng, packing, a ose, rubber ; i 
footwear and weart parel, H. E. Wagoner. 25.567 | h tif 
Salts, smelling, A. P. Preston cna deem at hy pleadin 25580 e cien | IC meérican 
SD Ui UD ccctnoandicinennenmees. i a.ghaanhl 25,560 — ee ee 
Shirts, over and dress, Taylor, Son & Company.... 25,43 
Soap, laundry, lowa Soap Compan . Bb 
Soap. 1 = totlet, Wabash Soap andi “hemi- PUBLICATIONS FOR {895 
ey ee . 26,500 . 
Soft and it Tur-felt hats for men and boys, ¥ 
Schoble & Company........--.... .. areesernces Boor 
Caren. a Crystal Springs Manufacturing The prices of the different pubi:cations in the United 
Tella a sooscces Ts eh eed tates, Canada, and Mexice are as follows: 
eat pans Brothers CE oo ccecceccccottesios ae | RATES BY MAIL. 
MUO . cocceccoeessstesoussceeoos ece ee 
‘Tea, coffee. and en ‘Meliaray.-.° * 35.506 | The Scientific American (weekly),ome year - $3.00 
qresmen ena ribbons, F. Voland & Compan . 2,559 | The Scientific American Supplement (weekly), one 
‘onic Va Ta VE nansesorcassesnessen 58 year, e 
Twine, binding, Walter Wood Harvester we The Scientific Ametens, ‘Spanish Baition (month- 
whisky, are Bic sas siinscsedbasenas sonpotaasetgnecss «+e 574 ly). one year, e 3.00 
Whiany, \ poscocunaceees sosens ... BS The Ametiemn atehe 
sky, D. A. Rhind & Company cckebei am fay es ore and “Butiders 250 


A printed cepy of the specification ng COMBINED RATES. 
any patent in the foregoing list, or amy patent in print | The Scientific American and Supplement - - $7.00 


issued since 18, will furnished this office for | The merican Areh tects Batid- 
%S cents. In ordering please state the name . dn rr ° on . ane 5.00 


of the patent = and remit Munn & © 

Grentwop ow Turk = & Co., 351 gme Scientific American, Supplement, and Areht- 
Canadian patents may now be obtained the in- a ha i 

ventors for —/ of the inventions named in the fore- FI I a a Rates for Six Months, 


oing list, provided they are at a cost of postal 
which we Remit 
if complicated oan we be a = “mw full oa pa ed = 











Sonn cuctionertte bt 
x 








York. Gunes Deoclen pasemee MUNN & CO., 361 Breadway, New York. 


Study Electricity at Home at Home 





YABBORU NDU ao 
UTE RE Veen 


CTL PA 








—A Jocture Aa Prof, R. H. Thurston, de- 
frered poetore the vi ’ Institute, Rich- 
mond, va.® wer S and t s, 
menti — 7 ep Re - 


t Steam 
hone, Industrial Armien. 
AMERICAN SUPPLEMENT, 
To be had at this office and 


Newer ee tien The 
Contained in SCIENTIFIC 
from allt Price 10 cents. 
from al newsdealers. 


Oi. WELL SUPPLY Go. 


Manufacturers of everything needed for 
ARTESIAN WELLS 
5A we Water, or M:neral Tests, 


"Toole, ete litua’d | catalogue, proce lists, 
nd discount equest, 


Fn dB — 
Cortlandt 8, New York. 2 


ARTESIAN WELLS —BY PROF. E. 
G. Smith. A epee oo on artesian wells as a source of 
water supply. tial geological conditions of arte- 
sian wel Some chemical features of artesian well 
supply. Contained in_ SCIENTIFIC AMERICAN S8UP- 
PLEMENT, No. 943. Price cents. To be had at this 
office and from ai| newsdealers. 


VOLNEY W. MASON & CO. 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 


PROVIDENCE, R. I. 

















THE LINK-BELT COMPANIES, 
PHILADELPHIA. NEW YORK. OHIOCAGO. 
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with 6 illustrations. ak in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. tS. Price 10 cents. To be 
had at this office and from all newsdealers. 
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The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Including Postage. 
Weekly--52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of usefal information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Flectricity.Telecraph y, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
ete. Complete list of Patents each week. 

Terms of Subscription.—One copy of the ScrEeNn- 
TIFIC AMERICAN will be sent for one year— 52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dollave by 
the pubtishers; six months, $1.50; three months, €1.00. 

Clubs. — Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make al) orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 
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Scientitic American Supplement 


This is a separate and distinct pr lication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natura! 

Archeology 


etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT, for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN & CO., 361 Broadway, New York. 
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Building Edition. 

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EpiTion is issued monthly. $250 a year. 
Single copies, % cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, and with 
other fine engravings illustrating the most interesting 
examples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
2.00 | of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as wellasthe more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, ete. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. . Sold by ail 
newsdealers. $2.0a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 
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